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PREFACE TO THE SECOND EDITION. 



In the Second Edition of this Manual I have included 
many of the woodcuts which originaUy appeared in 
" Injuries of the Eye, Orbit, and Eyelids," and I have 
added other engravings which seemed to me essential 
to render the book more perfect. Whilst I have 
endeavoured to bring the work up to our present 
knowledge in Ophthalmic Medicine and Surgery by 
the addition of much new material, I have at the 
^me time expunged many articles which had become 
out of date. 

12, Harlet Street, Cavendish Square. 
October, 1873. 



PREFACE TO THE FIEST EDITION. 



In this Manual is comprised a brief account of all the 
medical and surgical affections of the Eye, with the 
treatment essential for their relief. Each subject is 
discussed in a separate section, under its own peculiar 
heading. 

In the description and treatment of the various 
diseases, I have not only given the results of my 
own experience, but I have carefully recorded special 
points in the practice of my colleagues at the Eoyal 
London Ophthalmic Hospital, and have made fre- 
quent reference to the labours of the Continental 
ophthalmic surgeons. 

The scope of this work forbids profusion of detail ; 
when, therefore, fuller information is required, I must 
refer the reader to the " Treatise on the Eye," by Mr. 
Soelberg Wells, or to the " Natural and Morbid Changes 
of the Human Eye," by Mr. Bader. 

At the end of the book I have added a Formulary 
of Prescriptions, and also a page of Test-types, reduced 



vui PREFACE TO THE FIRST EDITION. 

from those designed by Dr. Orestes M. Pray, of New 
York, to aid in the diagnosis of astigmatism. In the 
original, each letter is two inches square, and h com- 
posed of either vertical, horizontal, or oblique lines set 
at different angles. 

To my friend Dr. Workman I return my warmest 
thanks for the help he has kindly given me in revising 
the proof sheets before they passed through the press. 

12, Harley Street, Cavendish Square, W. 
JunCj 1869. 



CONTENTS. 



CHAPTER I. 

DISEASES OF THE CONJUNCTIVA. 

Cataniial Ophthalmia — Chronic Ophthabnia — Pustular Oph- 
thalmia — Purulent Ophthalmia of newly-born Infants — 
Purulent or Contagious Ophthalmia — Gonorrhceal Ophthal- 
mia — ^Diphtheritic Ophthalmia — Granular Lids — Syndec- 
tomy — Pterygium — Pinguecula— Dermoid Tumours of the 
Conjunctiva — Cysts of the Conjunctiva — Warts of the 
Conjunctiva — Injuries of the Conjunctiva — Ecchymosis of 
the Conjunctiva — Lacerations of the Conjunctiva pp. 1-24 

• 

CHAPTER II. 

DISEASES OF THE CORNEA AND SCLEROTIC. 

Comeitis — Chronic Interstitial Corneitis — Strumous Come- 
itis — Difiuse Suppurative Comeitis — Hypopion — Onyx — 
Abscess of tlie Cornea — Marginal Comeitis — Phlyctenular 
Ophthalmia— Comeo-Iritis — Ulcers of the Comea— Super- 
ficial Ulcers of the Comea — Superficial Nebulous Ulcers — 
Superficial Transparent Ulcers— Deep Ulcers of the Cor- 
nea—Sloughing Ulcers — Crescentic or Chiselled Ulcers — 
Chrtmir: Vascular Ulcers — Fistula of the Comea — ^Nebula 
of the Comea- Leucoma of the Cornea— Operation for 
Tatooing the Comea — Opacity of the Comea from Lead— 



CONTENTS. 

Calcareous Film of the Cornea — Conical Cornea — Kerato- 
globus — Staphyloma of the C<Mmea, partial and complete — 
Ciliary Staphyloma — Cyclitia — Episcleritis — Injuries of the 
Cornea and Scl^otic — Foreign Bodies on the Cornea — 
Abrasions of the Cornea — ^Penetrating Wounds <rf the 
Cornea and Sclerotic — ^Rupture ol the Eye through the 
Sclerotic , pp. 24-77 



CHAPTER III. 
$ 

DISEASES OF THE IRIS AND VITREOUS HUMOUR. 

Iritis — Classification of — Greneral Symptoms of — Syphilitic 
Iritis — Rheumatic Iritis — ^Gouty Iritis — Serous Iritis — 
Suppurative Iritis — Traumatic Iritis — Cysts of the Iris — 
Cysticercus on the Iris — Melanotic Sarcoma of the Iris — 
Functional Derangements of the Iris— Mydriasis — ^Myosis — 
Calabar Bean — Op^ations on the Iris — Iridectomy — 
Artificial Pupil— 1. With a Broad Needle and Tyrrell's 
Hook — 2. By Iridodesis or Ligature of the Iris — 3. By 
Incision of the Iris— t4. By Excision of a Triangular- 
shaped piece of Iris — Injuries to the Iris — Haemorrhage 
into the Anterior Chamber — Coredialysis — Prolapse of 
the Iris — Irido-Choroiditis — Choroido- Iritis— Sympathetic 
Ophthalmia — Glaucoma — The Acute and Subacute In- 
flammatory Glaucoma— The Chronic or Simple Glaucoma — 
The Consecutive or Secondary Glaucoma — How to ascer- 
tain the tension of the Globe — Tremulous Iris— Coloboma 
of the Iris— Diseases of the Vitreous — Hyalitis— Muscse 
Volitantes — Opacities of the Vitreous — Sparkling Syn- 
chysis — Fluidity of the Vitreous — Foreign Bodies in the 
Vitreous — ^Haemorrhage into the Vitreous . . pp. 77-124 



CHAPTER IV. 

DISEASES OF THE CRYSTALLINE LENS. 

Cataract — Causes of — Classification of — ^Hard and Soft Cata- 
racts — Congenital or Infantile Cataract — Operations for 



CONTENTS. xi 

Soft Catftract — Operation by Solution — Linear Extraction 
— Suction Operation — Hard Cataracts — Varieties of — Nu- 
clear, Striated, Black and Senile Cataracts — Operations for 
Hard Cataracts—Flap ^Ebctraction Operation — Accidents 
which may happen in Flap Extraction of Cataract — Re- 
marks on Flap Extraction — The Traction Operation — Von 
Graefe^s modified Linear Extraction — liebreich's Extrac- 
tion Operation — Taylor's Extraction Operation — Mooren's 
Extraction Operation — Jaoobson*s Extraction Operation — 
Pagenstecher's Operation for extracting the Lens in its 
Capsule — Macnamara*8 Operation for Cataract — Treatment 
of the Eye after an Extraction of the Cataract — The 
Casualties which may occur after an Extraction of a Hard 
Cataract — Capsular Cataract— Capsido-lenticular Cataract 
— Diabetic Cataract — Fluid Cataract — Traumatic Cataract 
— Secondary Cataract — Capsular Opacities — ^Treatment of 
— Dislocations of the Lens — 1. Into the Anterior Chamber 
2. Into the Vitreous — 3. Beneath the Conjunctiva — Partial 
Dislocations of the Lens pp. 124-166 



CHAPTER V. 

DISEASES OF THE RETINA, CHOROID, AND OPTIC NER\T:. 

Hypersemia of the Retina — Retinitis — Retinitis Albuminu- 
rica — Retinitis Syphilitica — Retinal Apoplexy — Retinitis 
Pigmentosa — Detachment of the Retina — Embolism of the 
Central Artery of the Retina — Cysts of the Retina — 
Diseases of the Choroid — Disseminated or Exudative 
Choroiditis— Sclerotico-Choroiditis Posterior — Suppurative 
Choroiditis— Deposits of Bone on the Choroid— Tubercles 
in the Choroid— Haemorrhage from the Choroid — Injuries 
of the Choroid — Haemorrhage between the Choroid and 
Retina — Haemorrhage between the Choroid and Sclerotic — 
Haemorrhage into the Vitreous — Intra-ocular Tumours — 
Glioma of the Retina — Sarcoma of the Choroid — Sar- 
coma of the Choroid, originating in lost eyes — Diseases of 
the Optic Nerve — Descending Optic Neuritis — Neuro- 



xu CONTENTS. 

Retinitis or Ascending Optic Neuritis — Atrophy of the 
Optic Nerve— Atrophy of the Optic Nerve from Tobacco — 
Opaque Optic Nerve Fibres — Amaurosis — Causes of — 
, Amblyopia — Hemendopia —Snow-blindness — Colour blind- 
ness — To ascertain the Field of Visipn — The Ophthalmo- 
scope — Liebreich's Ophthalmoscope — Oldham's Ophthalmo- 
scope — Cocciu^'s Ophthalmoscope — Zehender's Ophthal- 
moscope — Fixed Ophthalmoscopes — Binocular Ophthalmo- 
scopes — How to work with the Ophthalmoscope — Lateral 
or Focal Illumination of the Eye .... pp. 166-222 

CHAPTER VI. 

ANOMALIES OF REFRACTION AND DISEASES OF 
ACCOMMODATION. 

Accommodation — Myopia — Ophthalmoscopic appearances of a 
Myopic Eye — Treatment of Myopia — Degree of Myopia — 
Greneral Rules for Selection of Glasses — Whether Myopia 
is Progressive — Whether Myopia is Simple or Compli- 
cated — General Directions for Myopic Patients — Hyper- 
metropia — ^Treatment of Hypermetropia — To ascertain the 
degree of Hypermetropia — Peculiarities of the Hyperme- 
tropic Eye — Ophthalmoscopic appearances of a Hyper- 
metropic Eye — Presbyopia — Treatment of Presbyopia — 
Astigmatism — Irregular Astigmatism — Regular Astigma- 
tism — Asthenopia — Causes of— Treatment of Asthenopia 

pp. 222-242 

CHAPTER VII. 

STRABISMUS. 

Strabismus — Causes of — To ascertain the Degree of — Con- 
vergent Strabismus — Causes of — Divergent Strabismus — 
Causes of — Treatment of Strabismus — The Moorfields 
Operation for Strabismus — Graefe's Operation for Stra- 
bismus— Liebreich's Operation for Strabismus— Treatment 
of Strabismus after the Operation— Divergent Strabismus 



CONTENTS. xiii 

foUowing division of the Internal Recti Muscles — Stra- 
bismus following paralysis of the Opponent Muscle — 
Oritchett's Operation for bringing forward the Internal 
Rectus Muscle — Paralysis of the Ciliary Muscle — Spasm 
of the Ciliary Muscle— Diplopia — Homonymous Diplopia — 
Crossed Diplopia — ^The Action and Uses of Prisms — To 
ascertain the presence of Binocular Vision — To test the 
Strength of the Muscles of the Eye — ^To wear as Spectacles 
to correct Diplopia — ^Paralytic Affections of the Muscles 
of the Eye — Causes of — Paralysis of the Third Nerve — 
Paralysis of the Fourth Nerve — Paralysis of the Sixth 
Kerve — Treatment of Paralytic Affections of the Muscles 
of the Eye — ^Involuntary Oscillations of the Globe 

pp. 242-267 

CHAPTER VIII. 
SPECIAL INJURIES OF THE ETE. 

Foreign Bodies within the Eye — Injuries of the Eye from 
Escharotics—Injuries from Lime, Mortar, and Plaster — 
Bums and Scalds <5f the Eye — Injuries from Strong Sul- 
phuric and Nitric Acid — ^From Vinegar, dilute Acetic Acid, 
or any of the weak Acids — Injuries from Percussion Caps, 
Gunpowder, and Small Shot — Excision of the Eye — 
Artificial Eyes — Directions for wearing Artificial Eyes 

pp. 268-280 

CHAPTER IX. 

DISEASES OF THE LACHRYMAL APPARATUS. 

Epiphora — Causes of — Chronic Inflammation of Lachx^mal 
SaQ — Treatment of — Stricture of Lachrymal Canal — Sites 
of Stricture of — Treatment of — Acute Inflammation of the 
Lachrymal Sac — Treatment of — Fistula of the Lachrymal 
Sac — Epiphora from Mechanical Obstruction by Tumours 
— To slit up the Canaliculus — Obliteration of the Lach- 
rymal Sac — Removal of the Lachrymal Gland — Diseases 
of the Lachrymal Gland — Inflammation of the Lachrymal 



XIV CONTENTS. 

Gland — Cysts of the Lachrymal Gland — Fistula of the 
Lachrymal Gland — Chronic Enlargement of the Lachrymal 
Gland — ^Treatment of — Sarcoma of the Lachrymal Gland 

pp. 280-293 

CHAPTER X. 

DISEASES OF THE EYELIDS. 

Tinea Tarsi — Hordeolum — Eczema of the Lids — ^Trichiasis — 
Distichiasis — Operation for the Bemoval of the Eyelashes 
— Entropion — Spasmodic Entropion — Chronic Entropion — 
Causes of— Treatment of — Ectropion— Causes of — Treat- 
ment of — Paralytic and Spasmodic Affections of the Eye* 
lids — Ptosis — Complete and Partial — Paralysis of the 
Orbicularis Muscle — Blepharospasm — Nictitation — Ulcera- 
tion of the Eyelids — SyphiUtic Ulcers of the Eyelid — 
Treatment of — Eodent Cancer of the Eyelid — Epithelial 
Cancer of the Eyelid — ^Treatment of Epithelial and Rodent 
Cancer — ^Tumours of the Eyelid — Tarsal Cysts — Nevus of 
the Eyelid — Sebaceous or Dermoid Cysts — ^Xanthelasma 
palpebraruio— Treatment of — ^Epicanthus — Injuries of the 
Eyelids— Ecchymosis of the Eyelid — Abscess of the Eyelid 
— ^Wounds of the Eyelid — Results of Injuries and Ulcera- 
tions of the Eyelids — Anchyloblepharon — ^Treatment of— ^ 
Symblepharon — Treatment of — Herpes Zoster Frontalis — 
Treatment of pp. 294-330 

CHAPTER XL 

DISEASES OF THE OKBIT. 

« 

Protrusion of the Globe — Abscess of the Orbit— Acute and 
Chronic— Treatment of — Fractures of the Bones of the 
Orbit — Foreign Bodies in the Orbit — Effects of — Treatment 
of — Penetrating Wounds of the Orbit — Periostitis of the 
Orbit — ^Treatment of —Necrosis and Caries of the Orbit — 
Aneurism of the Orbit — ^True and False Aneurism of Orbit 
—Diffuse or Consecutive Aneurism of Orbit — Aneurism 



CONTENTS. xV 

by Anastomosis of Orbit — ^Venous Naevus of the Orbit — 
Exopbthahnic Goitre — ^Treatment of — Tmnonrs of the Orbit 
— 1. Those whidi origisate within the Orbit — 2. Those 
which eommence within the Eye — 3. Those which have 
their Origin beyond the Eye or Orbit — Treatment of 
Tumonrs of the Orbit — Acute Inflammatory Exudation 
into the Orbit — Distension ctf the Frontal Sinus — ^Anatomy 
of Frontal Sinus — Causes of Distension of Frontal Sinus — 
Treatment of Distension of Frontal Sinua . pp. 330-367 



FORMTJLAKY OF PRESCRIPTiailS p. 369 

Index p. 383 



MANUAL 

OP 

DISEASES OF THE EYE, 



CHAPTER I. 

DISEASES OF THE OONJUNOTIVA. 

Catarkhal Ophthalmia — Acute Conjtmctivitis — ^is an in- 
flammation of the conjunctiva covering the eye and lining 
1^ the lids. It may come on without any apparent cause, or 
it may be produced by rapid alternations of temperature, 
or by exposure of the eye to cold. Catarrhal ophthalmia 
will sometimes assume an epidemic character, and large 
numbers in the same locality will suffer from it ; or it will 
attack every member of a family in succession, notwith- 
standing that due precautions nave been taken to pre- 
vent it spreading by direct communication. 

Symptoms. — A feeling of grittiness, as if dust or fine 
sand were in the eye, with some stiffness of the lids. The 
conjunctiva becomes red, and this increase of vascularity 
generally commences from the circumference of the globe, 
and fades as it approaches the cornea. In the advanced 
stage of this affection the white of the eye becomes of one 
uniform red colour. The redness is superficial, and of a 
brighter and darker shade than that caused by inflamma- 
tion of the deeper structures of the eye, for which it can 
hardly be mistaken. There is an increased secretion from 
the surfaces of the eye and lids ; at first only of mucus 
but afterwards of muco-pus, small quantities of which w^ 
collect in little beads over the caruucle at the inner an^ 
of the eye, or form little scabs on the edges of the lids by 
caking on the eyelashes. If the lower lid be drawn down 
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by the finger, one or two streaks of pus or lymph will be 
often seen in the oculo-psdpebraJ fold. The patient com- 
plains that the lids are sticky, and that in the morning 
they are gummed together by dried secretion. On look- 
ing at the eyes, there is a peculiar sticky and fummy 
appearance which is quite cnaracteristic of the disease. 
There is often associated with these symptoms chemosis 
of the conjunctiva and swelling of the lids. The con- 
junctiva looks blown up from the serous effusion into the 
subjacent cellular tissue, sometimes to an extent sufficient 
to make the cornea appear sunken below it. The cornea 
is clear, and the pupil is active. The rapid action of the 
pupil will at once decide that the inflammation is super- 
ficial, and that the iris is not affected by it. 

Catarrhal ophthalmia usually commences in both eyes 
simultaneously, or one eye may be attacked a little in ad- 
vance of the other, but it is seldom that this disease is 
limited to only the one eye. In this respect catarrhal 
ophthalmia- offers a marked difference from gonorrhceal 
ophthalmia, which is generally, in the first instance, 
strictly confined to the one eye. (See Gonokrhckal Oph- 
thalmia, page 8.) 

Prognosis. — This affection is usually very amenable to 
proper treatment, and the eyes will recover without a 
trace of the disease remaining. But if no treatment be 
adopted, or unsuitable remedies be used, the conjunctival 
inflammation may extend to the cornea, and comeitis 
with superficial or deep ulcerations may follow. 

Treatment — ^The eyes should be bathed every two or 
three hours, or oftener if the case is severe, with a lotion 
of alum, or sulphate of zinc and alum (F. 39, 40, 42), 
taking care that with each application a little is allowed 
to flow into the ejres. In the mtervals between the times 
for using the lotion, the eyes may be bathed with cold 
water, to keep them free from the discharge. A solution 
of nitrate of silver, gr. 1 or gr. 2, and aquae 3 h is very useful 
in catarrhal ophthalmia, and especially in those cases 
where there is chemosis of the conjunctiva and swelling of 
the lids. Two or three drops should be dropped into the 
eye twice a day, and every two or three hours, or oftener 
if necessary, uie eyes should be cleansed from discharge 
by bathing them with cold water. To prevent the gum- 
ming together of the eyelids during sleep, a little unguent, 
cetacei ^ould be smeared along their tarsal borders every 
night. At the commencement of the attack the bowels 
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shoald be acted on by some purgative, and if the patient 
is hot and thirsty an alkaline or effervescing draught (F. 
57, 59) may be prescribed, but as a rule tonics such as 
bark, quinine, or iron will be required; and these are 
given with most benefit after the first febrile symptoms 
which often usher in an attack of catarrhal ophthalmia 
have passed away. 

Chronic Ophthalmia may be consequent on catarrhal 
ophthalmia, the acute disease subsiding into a chronic 
form, but liiis is quite exceptional. Chronic ophthalmia 
generally occurs in patients who are below the standard 
of health, and in those who have to earn their living by 
the long-cT>ntinued use of their eyes at fine work. 

Symptoms. — ^The eye has a reddish and irritable appear- 
ance ; it will not face the light without a sense of diseom- 
fort and watering. The caruncle and edges of the lids 
often look red and prominent, and the secretion of the 
mucous surfaces of the lids and globe is slightly increased. 
Reading or fine work soon tires the eye, and causes it to 
flush up. The patient is generally more or less out of 
health, oftentimes used up from want of rest. 

Treatment, — When there is reason to believe that over- 
use of the eyes has been the exciting cause of the disease, 
rest must be strictly enjoined. Close reading, the casting 
up of figures, and all fine work should be forbidden. The 
state of the patient's health should be improved, and any 
irregularity m the discharge of the functions of the diffe- 
rent organs of the body should be as far as possible cor- 
rected. 

Local AjppUcations, — ^When there is any extra secretion 
from the mucous surfaces of the lids or eye, mild stimu- 
lating drops or lotions do good. Two or three drops of the 
guttsB argenti nitratis (F. 16), or of zinci sulphatis(F.20), 
may be topped into the eye twice a day. Lotions with 
alum, or with alum and sulphate of ziuc combined (F. 40, 
42), are very efficacious ; a weak solution of the acetate of 
lead (F. 44), provided there is no abrasion of the cornea, 
will be often found very useful. The tarsal edges of the 
lids should be anointed at night with a little unguent, 
cetacei, to prevent their gumming together ; or if there is 
much secretion from the Meibomian loUicles, the unguent. 
hydrarg. nitratis dilut. (F. 114) may be advantageously 
used. When there is much dread of light, stimulating 
applications to the eye fail to do good, and are apt to ex- 
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cite considerable irritation. In chronic ophthalmia, conn- 
ter-irritation will be frequently found beneficial ; a small 
blister of emplast. cantharidis, or a piece of Brown's blis- 
tering tissue of the size of a shilling, may be applied to 
the temple, or behind the ear, and repeated in two or 
three nights if necessary. 

If the remedies named fail to afford relief, a seton in 
the temple of a single or double thread of thick corded 
silk will occasionally do ffood. The seton should not be 
allowed to remain more than three or four weeks, or the 
ulceration at the entrance and exit of the thread may 
cause an unsightly scar. In cases of persistent chronic 
ophthalmia the hds should be everted and carefully ex- 
amined for granulations, as, if the conjunctiva Has become 
granular, the ophthalmia will continue until the granula- 
tionfi are cured. (See Grai^ulae Lids). 

Pustular Ophthalmia is a mild form of inflammation 
of the conjunctiva, characterized by the formation of 
small elevations about one or two lines from the margin 
of the cornea. They are generally of a reddish Colour at 
their base, and of a yellowish white on their somewhat 
flattened summits. . They have been called pustules, but 
they do not really contain pus : if pricked, only a little 
watery fluid will exude from them. The conjunctiva in 
their vicinity is more or less reddened, and sometimes one 
or two small red vessels may be seen coursing towards 
them. There may be only one of these so-called pustules, 
or there may be a» many as three or four of them. There 
is no intolerance of light, and the patient seldom com- 

Slains of more than a feeling of grittiness in the eye. 
ne pecuharity of pustular ophthalmia is that it is very 
apt to recur. This affection is quite distinct from the 
true phlyctenular ophthalmia described in the chapter on 
Diseases of the Cornea. 

Treatment. — Attention must be paid to the general 
health of the patient, and, if necessary, a mild aperient 
prescribed. As a local application, any mild stimulant 
will do good. A little calomel dusted into the eye on to 
the pustules with a camel's hair brush every or every 
other day for a few times will be found a very efiicient 
remedy. It has also the credit of preventing a re* 
currence of the disease. Lotions of the acetate of lead 
(F. 44) or of sulphate of zinc may be also used with good 
effect. 
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PuKULENT Ophthalmia op Newlt-bobw Inpants — 
Ophthalmia neonatorum — ^is one of the most important 
diseases of the eye which the surgeon can have under 
his care. When rightly treated it is one of the most 
remediable, but when neglected, or, what is often worse, 
when unsuitable and improper Remedies are used, it is 
one of the most disastrous of all the inflammatory affec- 
tions of the eye. The responsibility of any one under- 
taking a case of purulent ophthalmia who is not 
thoroughly acquainted with its nature and treatment is 
very great. Many a useful life has been blighted in the 
first month of its existence by irreparable blindness, 
which might have been prevented if the simple means, 
which seldom fail to arrest this formidable disease, had 
been rightly applied. Purulent ophthalmia usually com- 
mences from tne second to the seventh day after birth. 
Both eyes are commonly affected simultaneously, but to 
this there are occasional exceptions ; thus one eye only 
may be involved, or the first eye may suffer twelve or 
. twenty-four hours in advance of the second. 

Symptoms, — The first indication of the disease is 
usually detected bv the nurse, who notices that there is 
a slight discharge from the eyes, and that the edges of 
the uds are glued together during sleep. In a short 
time, often within a few hours, the discharge increases 
^eatly in quantity and changes in quality; it first 
becomes muco-purulent, and ultimately, if the case is 
severe, is converted into almost pure pus. The eyelids 
now become red and swollen, and their tarsal margins 
caked together, pen up the discharge, which accumulates 
behind l£e lids, and streams over the cheeks when the 
eyes are opened. The quantity of pus which literally 
pours from between the eyelids in a bad case, and the 
rapidity with which it is secreted, are very remarkable. 

In the alight cases of purulent ophtnalmia the dis- 
charge is of a whitish colour with scarcely a tinge of 
yellow, and it is not very abundant in quantity. In the 
very severe forms of the disease the discharge is of a deep 
yellow colour and very profuse. Between these extremes 
there are many gradations. 

Prognods. — ^When a child suffering from purulent 
ophthalmia is seen sufficiently early, and proper remedies 
are rightly applied, recovery is almost certain. It should 
however be remembered that cases occasionally occur of 
so severe a nature that all treatment is unavailable t^ 
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arrest the progress of the disease, and one or both eyes 
are rapidly and irrecoverably destroyed. In such in- 
stances it will generally be found that the discharge was 
of a deep yellow colour, very copious, and that it com- 
menced on the first or second day after birth. It will 
also be probably ascertained on inquiry that the mother 
had gonorrhoea at the time of her confiiiement or leucor- 
rhoea of so severe a type that the discharge was yellow 
and pnriform. 

Treatment — The indications for treatment are to wash 
away the discharge from the eye as often as it collects, 
and to use some astringent lotion to arrest the resecretion 
of the purulent matter. Lotions of alum, or of sulphate 
of zinc and alum (F. 39, 42), and drops of nitrate of silver, 
are the most useful astringents in purulent ophthalmia. 
The lotion which I generally use is one of alum (F. 39). 
The mode, however, of applying the remedies is of as 
much importance as the remedies themselves. The lotion 
should be gently squirted into the eye with an india- 
rubber syringe with an ivory nozzle, or with a small glass 
syringe, every half-hour or hour, according to the 
severity of the case, the object being to thoroughly cleanse 
the eye from all discharge as often as it is resecreted. 
This treatment should be pursued by night as well as 
by day. The intervals between the use of the lotion 
may be increased as the discharge decreases in quantity. 
The carr3ring out of these instructions should be entrusted 
solely to the nurse, as the mother, so soon after her con- 
finement, is unfitted for the duty, and rest is also essen- 
tial for her in order to ensure a due supply of milk for 
the child. 

The easiest way of applying the lotion is as follows :— 
The nurse should lay the child on her lap, turning its 
head a little to one side or the other, accordmg to the eye 
she is going to wash out. With the thumb and finger of 
her left hand she gently separates the lids, whilst with 
the right hand she squirts a stream of the lotion into the 
eye from the nasal side, allowing it to run away from 
between the lids on to a soft napkin, which she has placed 
under the child's head to receive it. 

If the case be very severe, the surgeon should see the 
child once or twice a day himself, and having washed the 
eye thoroughly from all discharge with a stream of cold 
water, he should drop into it two or three drops of a solu- 
tion of nitrate of silver, gr. 2 ad aquas J 1, and order the 
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alnin lotion to be continued as directed during his absence. 
In some cases, where the nurse is very awkward, and 
cannot rightly use the lotion with a syringe, it may be 
efficiently applied by means of a soft camel's "hair brush. 
From time to time a little unguent, cetacei should be 
smeared on the edges of the lids, to prevent their sticking 
together. 

^vU BesMa of Purulent Ophthalmia. — The ereat danger 
in this disease is lest the inflammation, whicn was origi- 
nally confined to the conjunctiva of the lids and globe, 
should extend to the cornea. When this happens, acute 
comeitis follows; the cornea becomes at first hazy, then 
ulcerates either superficially or deeply, or, if the case is 
very severe, a large portion of it may slough. As the re- 
sult of such casualties we get nebula, leucoma, or staphy- 
loma of the cornea. Each of these subjects will be found 
fully treated of under their respective headings. 

PuBULENT 0?W£BJLLMiAr^G<mtagiou8 Ophthalmia. — To 
this disease very many names have been applied, but the 
two mentioned are sufficient to indicate its nature. This 
form of ophthalmia is both purulent and contagious. It 
has been called Egyptian Ophthalmia, from its being 
ever present in Egypt, where the severest types of the 
disease are to be constantly found. 

In its nuld form it closely resembles catarrhal ophthal- 
mia, for which it maj be mistaken; but in the worst 
cases it almost equals m severity the gonorrhoeal afPection 
of the eyes. 

Purulent ophthalmia commences with a sl^ht discharge 
from the eye and sweUing of the lids. The discharge 
soon increases in quantity, and becomes puriform, the 
conjunctiva gets chemosed, and the lids grow red, shining, 
and oedematous. If the disease progresses unchecked, 
the cornea first becomes cloudy, then ulcerates, or portions 
of it slough, and the eye is destroyed. The peculiar 
tendency of purulent ophthalmia is to attack masses of 
people who are congregated together, and living without 
due attention to cleanlmess and ventilation. Hence it is 
that the disease has frequently broken out amongst 
soldiers in barracks, amongst the poor in workhouses, 
and in large pauper schools in the country. 

Althougn purulent ophthalmia is undoubtedly propa- 
gated by moculation, yet there is abundant evidence to 
show that it may be epidemic, and spread without an^ 
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direct oonveyanee of tlie purulent secretion from eye 
to eye. I think myself that the ordinary catarrhal 
ophthalmia may, and frequently does, assume a con- 
tagious form, and that it is liable to do so whenever it 
attacks members of a community who are living in 
violation of the laws of health. 

Treatment — A mild case of purulent ophthalmia should 
be treated in the same way as catarrhal ophthalmia, 
page 2; but if the case is severe the ^lan of treatment 
recommended for gonorrhceal ophthalmia, page 9, should 
be adopted. After the severity of the disease has been 
arrested, there is apt to remain a muco-purulent dis- 
charge, which will obstinately resist all treatment for 
many weeks, or even months. Upon everting the lids it 
will be often found that this chronic discharge is due to* 
a granular condition of the palpebral comunctiva induced 
by the disease. (See Treatment of Gtbjlnulab Lids, 
page 15.) 

In all outbreaks of the disease sanitary precautions 
should be taken to prevent it spreading, and the bad cases 
should be kept apart from the others. A daily inspection 
should be also made to treat each fresh case as soon as 
the early symptoms show themselves. 

Results of Fv/rulent Ophthalmia. — 1st. If the disease 
resists all treatment, the eye may be lost from ulceration 
or sloughing of the cornea. 2na. The eye may recover, 
but witli a nebula of the cornea, or a leucoma, to the 
inner surface of which the iris is frequently attached, 
causing a distortion of the pupil. 3. A ^anular state of 
the lids, with a chronic muco-purulent discharge. 

Gonobrhg:al Ophthalmia is an acute specific inflam- 
mation of the conjunctiva of the lids and globe, induced 
by the inoculation of some gonorrhceal matter into the 
eye. It is characterized by a profuse purulent discharge 
from between the lids, which is of a yellow colour, and 
exactly corresponds in appearance with that which flows 
from the uretnra. The disease is rapid in its progress 
and very destructive ; unless it is soon checked, the eye 
is lost. 

8ym/ptoms. — Acute inflammatory action usually com- 
mences in from six to eighteen hours after the inoculation 
has been effected. The early symptoms resemble those of 
catarrhal ophthalmia, but tney are more severe. A slight 
thin discharge first begins to ooze from between the lids, 
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accompanied by a sense of Heat and folness of the eye« 
Tlie conmnctiva of the globe ffrows red, swollen, and 
chemosed, often rising above the level of the cornea, which 
will appear as if it were partially buried below it. The 
lids are swollen, red and shining, and completely closed 
over the eye. The discharge has now become excessive 
in quantity, of a thick consistence and yellow colour, and 
streams over the cheeks from between the lids. The 
cornea is almost certain to become involved, and if the 
inflammation be not quickly subdued, ulceration and 
sloughing of its structure will surely foUow. The patient 
suffers severely from the pain in the eye and around the 
orbit, with an oppressive feeUn^ of heat and fulness of 
the lids and globe. The disease is usually confined to the 
one eye. When the second becomes affected it is generally 
on account of due precaution not having been taken to 
shield it from the danger of inoculation. 

Treatment. — A few years ago the treatment consisted 
in excessive bleedings from the arm, and in the use of 
strong depressing medicines. Experience has shown tho 
error of such proceedings, and by now adopting a directly 
opposite course afar larger proportion ot cases recover 
with good and useful eyes. In ^norrhceal ophthalmia 
the treatment must be constitutional and local. 

Constitutional Treatment. — From the vQry commence- 
ment of the attack the strength of the patient must be 
supported by tonics, diffusible stimuli, and a liberal diet. 
The whole history of gonorrhceal ophthalmia is of a 
depressing character. The patient generally suffering 
from gonorrhoea at the time the eye becomes inoculated, 
is, from the nature of his complaint and the treatment 
adopted to cure it, below the standard of health. The 
disease itself is also very exhausting ; but the prospect of 
loss of vision, with the utter anmhilation of all future 
prospects, adds to his sense of loneliness and despair. 
The fact that the patient is suffering from a severe ure- 
thral discharge will not forbid the free use of tonics and 
stimulants. The danger of ulceration and sloughing of 
the cornea is increased in proportion as the vital powers 
are depressed. Having therefore first acted freely on the 
bowels by a moderate purgative, quinine in 2 gr. doses, 
or the mineral acids with cinchona (F. 66), should be 
given every four hours. If there is much pain or irri- 
tability, opium should be prescribed, either in small 
quantities frequently repeated, or in one full dose at bed- 
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time. Where there is heat of skin, with thirst and a 
furred tongue, an effervescing mixture with ammonia (F. 
67) may be advantageously ordered before prescribing the 
direct tonics. The diet, should be one oi meat or beef 
tea, with a certain amount of wine or brandy according to 
the strength of the patient. 

^ Local Treatmetit — The best appHcations are nitrate of 
silver, lotions of alum, or of sulphate of zinc and alum, 
and Qold. 

let. Nitrate of Silver, — ^This is best used in the form 
of solution, varying in strength from gr. 10 — gr. 30 ad 
aquas 5 1, according to the severity of the case. The lids 
should be everted and the conjunctival surfaces painted 
over with a camel's hair brush with the solution, which 
should be allowed to remain a few seconds so as to yrhiten 
the parts, and be then wa3hed off with a stream of cold 
water or of salt and water, gr. 6 ad aquae J 1, from an 
india-rubber bottle. This should be repeated once daily, 
and in very bad cases a second application may be neces- 
sary. For the mode of applying the solution of the nitrate 
of silver, see TfiEATMENT op Granular Lids, page 15. 
When the lids are so swollen that they cannot be everted, 
two or three drops of ^weaker solution of nitrate of silver, 
from gr. 2 — gr. 10 ad aquae J 1, may be dropped twice 
a day into the eye, after it has been first cleansed by 
syringing away the discharge with cold water. 

2nd. Lotions of Alwm, or Alum and Sulphate of Zinc 
(F. 39, 42), shotdd be used at least once every hour, to 
wash away the discharge as often as it accumulates. The 
lotion should be gently injected over the surface of the globe 
by a syringe or india-rubber bottle, so as to thoroughly 
wash away all purulent matter at each application. 

Srd. Gold is very grateful to the patient, and may be 
applied during the intervals between using the lotion, by 
placing a fold of lint wet with iced water over the eyelids 
and changing it as often as it becomes hot or drj. The 
patient may also be allowed to wash away the discharge 
with a piece of linen dipped in the iced water as fast as 
it exudes from between the lids. 

By a steady perseverance in this line of treatment the 
best chance of saving the eye is afforded to the patient ; 
but the disease is frequently of so virulent a character 
that in spite of all remedies and the most judicious 
management, the cornea sloughs, and the eye for all 
useful purposes is irretrievably lost. 
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There is a form of gonorrhoeal ophthalmia consequent 
on the urethral discharge* bat which is not prod/uced by 
inoculation. The two eyes are affected simultaneously 
within a few days or a week after the appearance of the 
gonorrhoea. It closely resembles a very severe attack of 
catarrhal ophthalmia. I have had one |^ntleman under 
my care who has had three attacks of this form of inflam- 
mation of the eyes, coming on each time shortly after he 
had contracted a fresh gonorrhoea. The purulent dis- 
charge from the eyes was at one time so copious that I 
thought it must have been caused by inoculation, but its 
reappearance in both eyes with each recurrence of the 
urethral discharge has now convinced me that it was due 
to other causes. I should add that this patient with each 
attack of gonorrhoea suffered severely from gonorrhoeal 
rheumatism. It is possible that this form of ophthalmia 
ma^ be due to the same absorption of the poison as that 
which induced the rheumatism, and that the discharge 
from the eyes is an attempt to eliminate the poison 
through the mucous surfaces of the globe and lids. 
Another explanation is, that in some people there exists 
a peculiar sympathy between the mucous membranes of 
one part of the bodj with those of another ; thus it is not 
uncommon to find m common catarrh the whole mucous 
lining of the body more or less affected at one time, and 
in one gentleman with whom I am acquainted a severe 
catarrhal attack is frequently accompanied by a discharge 
from the urethra. 

Treatment. — The same as for the gonorrhoeal ophthalmia 
caused by inoculation, but as the symptoms are less 
severe, so the strength of the remedial applications to the 
eye may be reduced Repeated doses oi balsam copaiba ^ 
will sometimes have a beneficial effect, and check mate- 
rially the purulent secretion*. A good nutritious diet, 
with a moderate allowance of stimulants, should be pre- 
scribed. 

DiFHTHEBiTic OPHTHALMIA is a diseasc which is almost 
unknown in England. It was first described by the late 
V. Graefe,* who witnessed several epidemics of this pecu- 
liar affection. 

Symptoms. — The disease usually commences suddenly 
in the upper eyelids, which become red, swollen, and rigid 

* Archiv f. Ophthal., p. 168. 1864-5. 
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€roin fibrinous effnsion into the subcutaneous tissues. Tbe 
conjunctiva of the lid is found on eversion to be smooth, 
dry, and pale from constriction of the palpebral vessels. 
The lower lid then becomes similarly affected, and the 
conjunctiva of the globe chemosed, not, as in catarrhal 
ophthalmia, from serous effusion, but from exudation of 
iiorine. As the disease advances, the swelling and red- 
ness of the lids increase ; there is great pain and heat, 
and a thin discharge with flocculi of lymph oozes from the 
eye. This after a few days becomes purulent, and the 
rigidity of the lids begins to subside. During the pro- 
gress of the disease, fibrinous exudations will occasionally 
take place on the conjunctival surfaces of the lids and 
globe, either as small isolated grey patches, or else as a 
continuous membrane, which may be peeled off. The 
cornea is specially apt to suffer in this disease. It first 
becomes hazy, portions of its epithelium are then detached, 
and an ulcer is formed, which may lead to perforation and 
prolapse of the iris ; or parts of the cornea may slough. 
During the process of repair, which afterwards follows, 
the fibrinous exudations on the lining membrane of the 
lids are thrown off, and the conjunctiva appears almost 
bared of its epithelium. Cicatrization and contraction 
now set in, and not unfrequently cause some inversion or 
eversion of the lid. 

Treatment — At the commencement of the disease, Von 
Graefe recommended a strictly antiphlogistic treatment, 
and if the health of the patient permitted it, he placed 
him quickly under the influence of mercury. As local 
applications, he relied chiefly upon iced compresses to ^ the 
eye and leeches to the temple, tne latter being frequently 
used in large numbers. 

In the second stage, when there is a purulent discharge, 
he advised the conjunctival surfaces of the lids to be 
touched with the solid mitigated nitrate of silver (F. 6, 
No. 2) ; or if preferred, they may be painted with a solu- 
tion of the strength of gr. 10 — ^gr. 20 ad aqiisB J 1. 

After the nitrate of silver has been applied, either by 
stick or in solution, thirty or forty seconds should be 
allowed to elapse, and then a stream of cold water, or 
weak salt and water, jjr. 6 ad aquse J 1, should be directed 
over the parts, to wash away or neutralize any surplus of 
the drug which may remain, and prevent its affectmg in- 
juriously the cornea. When the lids cannot be everted, 
either on account of the swelling or pain, a solution of the 
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nitrate of silver, gr. 1 — gr. 6 ad aqnaa J 1, may be dropped 
twice daily into the eyes ; or they may be washed out 
with an astringent lotion (F. 40, 42) thrown beneath the 
lids by means of a syringe. 

Geanular Lids. — Grcmular Ophthalmia; Trachoma; 
Ch'anulations. — These terms have been applied to a rough 
and granular state of the lids, which induces a chronic 
muco-purulent discharge from the conjunctiva, and 
pannus of the cornea. Granulations are usually the re- 
sult o^ purulent or contagious ophthalmia, or of some 
long-continued conjunctival inflammation. There is, 
however, one form of granular lids produced by 
vesi^cula/r granulations, which may ori^rinate without 
any previous severe or prolonged affection of the con- 
junctiva. 

Granulations may be divided into two classes — ^the true 
and the vesicular. 

The true granulations are those which arise from puru- 
lent ophthalmia, or from any chronic irritation of the 
conjunctiva. The inner surfaces of the lids lose their 
bright polish and smoothness, and become rough from the 
growth of numerous small vascular projections. These 
granulations are partly produced by an hjrpertrophy of 
the papiUsB of the lids, but partly also by an inflammatory 
exudation into the connective tissue of the conjunctiva, 
to which is principally due the subsequent cicatricial 
changes. During the early stages the granulations are 
red, highly vascular, and bleed easily on oeing pressed or 
rubbed with the finger. The mere effort of everting the 
lids, which are usually somewhat thickened, is sufficient 
to make them bleed. In the later stages the granulations 
become paler and fewer in number, and the conjunctiva 
between them grows anaamic and shrunken, with a bright 
tendinous lusture like cicatricial tissue. At the commence- 
ment of the disease there is fulness and hypersBmia of the 
palpebral conjunctiva, whilst at its termination there is 
anaemia and consolidation. The appearances of the gra- 
nulations vary considerably ; according to the severity of 
the inflammation which produced them, the stage at 
which they have arrived, and the treatment to which they 
have been subjected. In some cases the palpebral con- 
junctiva is covered with small red villous-Iooking granu- 
lations of a nearly uniform size ; in others, with red gra- 
nulations varying in size and shape; whilst freqiientlv 
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the granulations are pale, flabby, and scattered, witb the 
spaces between them apparently occupied by cicatricial 
tissue. 

Vesicular Qranulations. — ^These appear as small round 
whitish bodies scattered on the conjunctiva of both the 
upper and lower eyelids, slightly projecting from* the 
surface, and usually in the greatest numbers about the 
oculo-palpebral fold of the upper lid. They have been 
likened to boiled sago-^ains, or to frog's spawn, or to 
the vesicles of an herpetic eruption. 1 hey look as if they 
contained a little semi-transparent fluid, but they are 
solid growths, and so firmly implanted that it is very 
difficult to remove them, as when punctured they will 
not easily shell out from the subconjunctival tissue in 
which they are embedded. They are met with both in 
children and adults, but they are most liable to occur 
amongst masses of people who live in a crowded atmo- 
sphere, with neglect of all sanitary arrangements. Hence 
it is that they are so frequently seen amongst the 
children in workhouses, the poor Irish in large towns, 
and amongst soldiers in barradss.- Vesicular granulations 
are contagious, and due to malarious influences, and from 
the constant irritation they keep up are very apt to lead 
to the formation of the true conjunctival granulations. 
They may exist for some time without giving any greater 
annoyance than a slight sense of pricking, and a little 
stickiness about the lids in the morning. In most cases, 
however, there is lachrymation, with a constant feeling of 
grittiness of the eye, and a slight muco-purulent dis- 
charge, and if the disease is advanced, a nebulous and 
vascular condition of that portion of the cornea which is 
subjected to the friction of the upper lid over it. The 
severity of the symptoms varies, but they are always in- 
creased by exposure to glare or to cofd winds. 

Syrn/ptoms of Granulations. — A feeling of constant 
grittiness and a sense of heat in the eye, with some pho- 
tophobia, and a muco-purulent discharge sufficient to 
cause the lids to gum together in the morning. There is 
redness of the caruncle and tarsal margins, and in 
advanced cases the upper lid droops as if it hung heavily 
over the eye. As the disease progresses the cornea 
sufiers from the constant friction ol the roughened palpe- 
bral conjunctiva. It becomes vascular and nebulous; 
its surface grows uneven, and at points frequently ulce- 
rates. This vascular condition of the cornea dependent 
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on granulations has been termed " trachomcdous panniLs*' 
to distinguish it from that pannus which is the result of 
comeitis induced from other causes. In some cases the 
pannus is confined to the upper half of the cornea, the 
part which is under the cover, and consequently subjected 
to the friction of the upper lid ; but in granulations of 
long standing, the whole surface of the cornea becomes 
vascular, every portion of it being pervaded with blood- 
vessels. All these symptoms are greatly increased if the 
eyes are overworked, or exposed to cold winds or bright 
lights. Occasionally the eyes will become acutely in- 
flamed, constituting the condition described as Acute 
Granulanr Ophthalmia ; the lids are then red, swollen, and 
Bpasmodically closed, from the excessive photophobia, 
and any attempt to open them is follow^ oy a gush of 
hot tears, with some muco-purulent discharge. Under 
treatment, these acute symptoms will graduaUy subside, 
and the eyes will again relapse into their previous state 
of chronic irritability. 

Prognosis, — Judicious management, coupled with the 
reparative power of time, will generally succeed in oblite- 
rating the granulations and restoring a smooth surface to 
the palpebral conjunctiva. If the disease has been slight, 
pr of only short duration, there is good reason to hope 
that the eye will so recover from the irritation to which 
it has been subjected, that it will regain the greater part, 
if not the whole, of the sight it had lost. If, however, 
the granulations have been severe and lons-continu^, 
they wiU probably have produced mischief wnich neither 
time nor remedies will ever completely eradicate. The 
conjunctiva will frequently become changed, both in ap- 
pearance and structure. Although its surface may have 
grown smooth, yet it will be more contracted and dense 
than formerly, and have acquired in different parts a 
whitish glisl^ning aspect, closely resembling cicatricial 
tissue. This contraction of the palpebral conjunctiva is 
the most frequent cause of entropion and distichiasis. 
(See articles on each of these subjects.) 

The cornea, from the constant friction of the roughened 
lids against it, will often become so uneven, vascular, and 
cloudy, that for aU useful purposes the eye will be prac- 
tically blind. 

Treatment, — The obiect to be accomplished is to restore 
a smooth surface to tne lining membrane of the lids by 
the obliteration of the granulations ; but in endeavouring 
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to gain this end, care must be takeH to avoid the use of 
all strong remedies, which will destroy the conjunctiva 
and produce deep cicatrices. The treatment from which 
I have found the greatest benefit has \ken the applica- 
tion to the palpebral conjunctiva of a strong solution of 
the nitrate of silver, varying in strength, according to the 
severity of the case, from gr. 6 — ^gr. 20 ad aqusB 3 1. 
This should be applied in the following manner:— The 
patient is to he seated in a chair, and the surgeon, stand- 
ing behind him, with a probe everts the upper lid so as 
fuUy to expose the palpebral conjunctiva, over the surface 
of which he paints witn a cameVs hair brush the solution 
of the nitrate of silver, taking care to apply it thoroughly 
to the reflection of conjunctiva which forms the oculo- 
palpebral fold. After waiting for about half a minute, 
he then, with a syringe, gently squirts over the granular 
surface a stream of cold water, or, what is better, a solu- 
tion of common salt of about the strength of gr. 5 ad 
aqusB 3 1, to wELsh away and neutralize all the surplus ni- 
trate of silver, so as to prevent it irritating the eye, or 
blackening the ocular conjunctiva— a misfortune I have 
seen occur when- strong solutions of the caustic have been 
frequently used without taking these precautions. This 
application should be repeated every second or third day, 
and in the intervals the patient should frequently bathe 
the eyes with cold water, and every night and morning 
drop into them a little of a weak solution of the chloride 
of zinc (F. 19), or some other mild astrinffent. The 
nitrate of silver may be also conveniently applied to the 
granulations by using the diluted nitrate of silver points 
(F.6.) 

SvlphcUe of Copper, or a combination of this salt with 
alum, " lapis divinus," or " green stone," as it is commonly 
called (F. 4), are excellent astringents in granular lids. 
Every second or third day the lid should be everted, and 
having first dried the surface with a piece of linen, the 
granulations only should be freely touched with the sul- 
phate of copper or green stone, taking as much care as 
possible to prevent the caustic from affecting the con- 
junctiva. Between the applications a few drops of the 
ffuttsa cupri sulphatis (F. 21) should be dropped twice a 
day into the eye. 

Acetate of Lead is a useful remedy when there is ex- 
cessive roughness from the whole palpebral conjunctiva 
being covered with red granulations of varying sizes, but 
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unattended by any Mute indammatory symptoms. The 
acetate of lead should be finely powdered and laid over 
the granulations, and after waiting one or two minutes, 
the siirplus should be washed off with a stream of cold 
water. This application does good, first, by rendering the 
surface more smooth by filling up the chinks between the 
granulations, and afterwards by its astringent powers 
causing them to shrink. It may be repeated tnree or 
four times, at intervals of from three to six days. 

Idquor Potasses. — Mr. Dixon speaks very highly of the 
benefit to be derived from the local application of lic[. 
potass89 to the granulations. He says: "The fluid is 
dabbed upon the everted lids, so as to be thoroughly 
brought into contact with the whole surface." And far- 
ther on he remarks : " It may be applied at intervals of 
a few days ; and in some cases I have seen the granu- 
lations removed, and much of the original clearness of 
the cornea restored, in the course of six weeks."* 

When there are severe inflammatory symptoms, as in 
" acute granidar ophthalmia," it is best to postpone the 
use of astringents nntil they have partially subsided. In 
such cases great relief is often derived from applying a 
slight compress and bandage (F. 2) over the closed lids, 
and only removing it for the purpose of bathing the eyes 
three or four times during the twenty-four honrs with 
the lotio belladonnas (F. 33), or the lotio belladonnsB 
cum alumine (F. 34). If, however, as sometimes hap- 
pens, the compressing bandage should prove hot and 
uncomfortable, it should be given up, and in its place a 
fold of lint wet with the lotio belladonnae cum alumine 
(F. 34) should be suspended over the eye by a piece of 
broad tape tied round the forehead. As soon as the 
swelling and redness of the lids have sufficiently abated 
to allow of their being everted without much pain, a 
weak solution of the nitrate of silver should be painted 
once dailv over the palpebral conjunctiva, and in the 
intervals oetween the applications the belladonna lotion 
may bo continued. Even in cases of granular lids where 
there are no severe inflammatory symptoms, but where 
the photophobia and lachrymation are excessive, I have 
often found benefit from the use of the compressing ban- 
dage, as by it the eye is kept completely at rest, and the 
friction between the lids and the cornea is prevented. 

* Dixon on Diseases of the Eje, third edition, p. 56. 

c 
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Inoculation with purulent matter for the cure of severe 
granular lids is a most successful mode of treatment. 
It requires, however, great caution in the selection of 
cases fitted for this procedure, and also in the choice of 
the pus with which to inoculate the eyes. The whole, or 
certainly two-thirds of the cornea should be so permeated 
with vessels as to render it semi-opaque, as the purulent 
ophthalmia established by the inoculation is very liable 
to induce sloughing in any portion of the cornea which 
is quite transparent. The pus should be chosen from the 
eye of an infant suffering from purulent ophthalmia. Its 
strength may be determined, firstly by tne colour, and. 
secondly by the severity and duration of the inflamma- 
tion it has excited in the eye from which it is taken. The 
yellow pus is always more active than the whitish dis- 
charge seen in slight cases of purulent ophthalmia. The 
period of the disease at which the pus is taken influences 
materially the amount of inflammation and suppuration 
•it is capable of setting up. Pus from the eye of an infant 
in the early and most acute stage of purulent ophthalmia 
will produce more serious effects than that taken from 
the same eye at a later period of the disease, after it has 
undergone some treatment and is on the decline. If one 
eye only is to be inoculated, the other should he tied up 
so as to protect it from contagion. Mr. Bader, who has 
had great experience in inoculation for granular lids, 
advises that a layer of Canada balsam or gum mastic 
should be spread over the skin of the closed eyelid and 
adJEicent side of the nose, and upon this should be placed 
sufficient wadding to fill up the hollow to a level with the 
bridge of the nose, and over the whole a single turn of 
a light bandage should be fastened.* Great care and 
cleanliness will be required during the whole of the treat- 
ment to prevent the other eye from becoming infected ; 
the bandage should be changed daily, and readjusted as 
oilen as it oecomes loose. 

To inoculate the eye, a single drop of pus should be 
taken with a small scoop or the end of the little finger 
from the eye of an infant with puralent ophthalmia, and 
placed on the conjunctiva of the lower lid. In from 
eight to twenty-four hours the first symptoms of puru- 
lent ophthalmia will begin to show themselves, and will 



* Bader on the Natural and Morbid ChaDges of the Human 
Eye, p. 115. 



SYNDECTOMY. 19 

rapidly increase until the disease has reached its height. 
The activity of the inflammation usually lasts from eight 
to ten days, but the discharge will not completely abate 
for six or eight weeks. As soon as the discharge becomes 
profuse, the patient should be allowed to wash the eyes 
with cold water every hour or even oftener if he desires 
it, and if there is much pain he may use iced water, and 
when lying down keep a fold of lint wetted with it over 
the eyelids. No astringent application should be given 
to check the discharge, but the disease must be allowed 
to run its course uninterruptedly. The danger to be 
apprehended is sloughing, or ulceration of a portion of 
the cornea. During the progress of the inflammation 
it is often very difficult to decide whether the cornea 
is still entire, as from its red and swollen villous ap- 
pearance it is difficult to even distinguish it from the 
surrounding vascular conjunctiva. The only test, then, is 
to notice its curvature, and if this remains unchanged, 
and there is no depression in one part with a lump of 
swollen granulations in another, no anxiety need be 
felt. The patient should be allowed a liberal meat diet, 
with a fair amount of stimulants during the whole 
period of treatment ; if his appetite or strength fail, 
quinine or bark (F. 66, 6y) should be prescribed; and 
if from the pain his nights are disturbed, opiates 
may be given at bedtime. It should be remembered, 
that although inoculation will obliterate the granula- 
tions from the lids, and the vessels from the cornea, 
yet it will not efface previously existing nebulosities. 
Some operation is often afterwards required to alter 
the shape of the pupil, so as to bring it opposite that 
portion of the cornea which is most transparent. The 
results of my experience of inoculation in severe cases 
of granular lids have been most brilliant. I have seen 
patients practically blind for years, and condemned to 
the workhouse, regain sufficient sight to resume their 
former occupations. 

S YNDBCTOMY — Peritomy. — ^This operation was first prac- 
tised by Dr. Furnari, of Paris, m 1862.* It consists 
in excising a band of conjunctiva and subconiunctival 
tissue of about one-eighth of an inch in width from 
around the cornea and close up to its margin. It may 

• Gazette M^dicale, No. 4-6, 8, &c., 1862. 

c2 
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be performed in the following manner: — ^The patient 
being placed under chloroform, and the lids widely 
separated with a spring specnlnm, a fold of conjunctiva 
is to be seized with a pair of finely -toothed forceps, and 
with a pair of blunt-pomted curved scissors an incision is 
to be carried through that membrane around the cornea, 
and at about one-eighth of an inch distant from it. The 
band of conjunctiva surrounding the cornea is now to be 
dissected on, and all the subconjunctival tissue and vessels 
between it and the sclerotic carefully removed close up to 
the corneal margin. The operation being now completed, 
the lids are to be closed and covered with a wet compress 
and a bandage. 

Dr. Furnari recommends that after the excision of the 
band of conjunctiva and submucous tissue, the exposed 
surface should be freely touched with the nitrate of 
silver, but this is a most dangerous proceeding, and 
in the few cases in which it has been tried in this country 
has produced very prejudicial results. After three or 
four days, the wound will be found covered with lymph, 
and in a few weeks it will be perfectly closed, partly 
from contraction of the surrounding conjunctiva, but 
partly also by the formation of a smooth cicatrix 
tissue. Tins operation is well suited for severe cases of 
pannus which continue after the granulations of the lids 
have been obliterated ; but my experience of it for the 
cure of granulations is that it is unsuccessfnl. I have 
on several occasions performed syndectomy as a pre- 
liminary to inoculation, and allowed the eye to recover 
from all effects of the operation before introducing the 
pus. The virulence of the purulent ophthalmia seemed 
to have been materially diminished by the removal of the 
portion of conjunctiva, and by the oroad cicatrix which 
it had produced around the cornea. For a detailed 
account of these cases, see ** Eoyal London Ophthalmic 
Hospital Eeports," vol. iv. page 182. 

Pterygium is a peculiar morbid growth of the conjunc- 
tiva and subconjunctival tissue. It is of a triangular 
shape, with its base usually at the semilunar fold close to 
the inner canthus, and extending outwards it gradually 
tapers to a rounded end which is implanted on the sur- 
face of the cornea, generally reaching to a point opposite 
.the inner margin of the pupil, and sometimes spreading 
half-way across it. I have never seen the pupil com- 
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pletely occlnded by the growth. A pterygium is more 
or less vascular, and one or two large conjunctival 
vessels may be frequently seen coursing along it. In 
some cases it is red, fleshy and prominent, whilst in 
others it is pale and membranous, and so thin as to be 
almost translucent. 

A pterygium is almost invariably a single growth con- 
fined to the inner half of the- eye, although to this there 
are occasional exceptions, and cases have been reported 
where there have been two pterygia, one on each side of 
the cornea, and also where they have occurred in the 
upper and lower parts of the eye, in lines corresponding 
witn the superior and inferior recti muscles. The disease 
may be limited to one eye, or both may be affected by it. 
I have seen many cases in which a pterygium existed in 
both eyes ; in all of them the growths were symmetrical. 
Patients about the middle age are most liable to ptery- 
gium, and especially those who have served long in 
tropical climates. It is seldom seen in the young. The 
disease is of slow and almost imperceptible growth, and 
it id not until it has attained a considerable size that it 
causes any annoyance. When it extends partially over 
the pupil it interferes with vision. 

TrecUment. — There are only two ways of efficiently 
dealing with a pterygium. It may be excised, or its apex 
may be transplanted from the cornea to a part of the 
conjunctiva, where even if it were to grow it would 
cause no impairment of vision. No local application to 
the eye will be of any benefit in eradicating the disease. 

1. Excision of the Pterygium. — The lids being separated 
by a spring speculum, the pterygium is to be seized from 
above downwards by a pair of forceps and drawn slightly 
from the eye. Witn a pair of fine scissors or a Beer's 
knife its attachment to the cornea is to be separated, and 
then with a few snips of the scissors the greater part of 
the pterygium, or tne whole of it, if it be small, is re- 
moved. 

If the base of the growth be large, no attempt should 
be made to excise the whole of it, as the too free removal 
of the conjunctiva will cause a tight cicatrix, which will 
greatly impair the outward movements of the eye. After 
the pterygium has been removed, the cut edges of the 
conjunctiva should, if the gap is not too wide, be drawn 
together with one or two fine sutures. 

2. Transplantation of the Pterygium, ^-Thia operation 
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was first suggested and practised by Desmarres. I have 
tried it myself on many occasions, and have been well 
satisfied witb the results. The operation may be per- 
formed as follows : — The lids having been separated by 
the spring speculum, the extremity of the pterygium is 
to be seized with a pair of forceps close to the cornea, and 
its union with that structure carefully parted by a few 
snips with a pair of fine scissors. One cut is then to be 
made with the scissors through the conjunctiva along the 
upper, and another along the lower border of the 
pterygium. At the point of the lower free out edge of 
the conjunctiva, to wnich it is desired to plant the apex 
of the growth, a small nick is to be made with the 
scissors, and into this the cone of the pterygium is to 
be fixed by a single fine thread suture. 

The pterygium, now separated completely from the 
cornea and implanted into the conjunctiva, generally 
wastes, and becomes so shrunken that it ceases to draw 
attention to the eye. Such has been the result in the 
cases in which I have performed this operation. The 
great advantage which transplantation offers over exci- 
sion of the pterygium is, that as there is no removal of a 
portion of tne conjunctiva, there is afterwards no dense 
cicatrix to cause a drawing in of the eye, or to limit its 
movements outwards. 

Pinguecula is a term applied to a small yellowish 
patch which is frequently seen on the eye near the margin 
of the cornea, and is apparently in the substance of the 
conjunctiva. In a specimen examined by Desmarres the 
growth was found to be composed exclusively of hyper- 
trophied conjunctival epithelium. It creates annoyance 
sometimes from its being a little conspicuous, but it is 
perfectly innocuous. If its presence worries the patient, 
it may be removed by seizing hold of it with forceps, and 
snipping it off with a pair of fine scissors. 

Dermoid Tumours generally spring from the margin of 
the cornea and the adjacent sclerotic. Thev are usually 
smooth light coloured growths, covered with conjunctiva 
and with a few hairs sprouting from their surface. They 
are congenital, and consist of elastic and connective tissue 
and fat. 

Treatment — ^The only way to get rid of these tumours 
is by excision. Whilst operating, care must be taken 
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not to dissect deeply into tii^ iclerotic and cornea, even 
though the origin of the ttunour should apparently be 
below their surfaces. 

Cysts op the CknrnfNCTiVA are generally the simple 
serous cysts. They usually appear as small round or 
oval translooent bodies, and occasion inconvenience only 
by their osse or their position. Their most frequent site 
is in the fold of conjunctiva which is reflected from the 
lower lid on to the globe. They are easily removed by 
first seizing them with a pair of finely-toothed forceps, 
and then with a pair of scissors snipping through the 
portion of conjunctiva which holds them. 

Wabts op the Conjunctiva usually grow from near the 
tarsal margins of the lids, but they may spring from other 
portions of the conjunctiva, and even cover a large portion 
of the globe. They may either be pedunculated or sessile. 

The proper treatment is excision. 

INJURIES OF THE CONJUNCTIVA. 

EccHYMOSis OP THE CONJUNCTIVA — Subconjunctival 
Hoemorrhage — may be caused by a blow on the eye, by 
coughing, or by any violent exertion. The effused blood 
at Srst appears as a bright red mark abruptly limited to 
a portion of the conjunctiva, but during the process of 
absorption the colour loses its intensity, and passes 
through a variety of shades which diffuse themselves 
over tne front of the eye. 

Treatment. — ^A few days' rest is generally all that is 
required. Cold applications are grateful, and may be 
used either by allowing the patient to sponge his eyes 
three or four times a day with cold water, or by prescribing 
for him some cool evaporating lotion (F. 38, 43). 

Lacerations op the Conjunctiva covering the eye, but 
without any other injury to the eye or eyelids, are gene- 
rally occasioned either by the patient striking his eye 
agamst some sharp projecting object which catches the 
conjunctiva and tears it as the head is moved away ; or 
else by some second person running a shutter, or a pole, 
or whatever he may be carrying, against the eye. The 
injury is usually followed by swelling of the lids and con- 
junctiva, often sufficient to render it difficult to make a 



24 DISEASES OF THE CORNEA. 

thorougli examination of the eye a few hours after the 
accident. 

Treatment. — The eye shonld be closed, some water 
dressing shonld then be laid over the lids, and fastened 
in its ^ace by one turn of a roller. It is very rarely 
necessary to apply any sutures to keep in situ the 
torn edges of the conjunctiva, as they usually fall to- 
gether of their own accord ; and there is seldom after- 
wards any sufficient strain to draw them apart, or prevent 
union. An exceptional case might occur in which sutures 
would be called for ; thus, if a flap of the conjanctiva 
was torn from the globe, so that it was reflected back on 
itself, one or two fine stitches would be required to hold 
it, after it had been restored to its proper position. 
When all the swelling of the lids and conjunctiva has 
completely subsided, if there is some muco-purulent dis- 
charge, two or three drops of a lotion of sulphate of zinc 
(F. 20) may be dropped mto the eye twice a day. 

For diseases and injuries of the conjunctiva of the eye- 
lids, see section Diseases of Eyelids. 



CHAPTEE II. 

DISEASES OF THE CORP^EA AND SCLEROTIC. 

CoRNEiTis — Keratitis — Inflam/mation of the Cornea — is 
a disease of impaired nutrition most frec[uently seen in 
children and young people. It is met with in the pale 
and half-starved, as well as in the over-fat and impro- 
perly fed child ; or it may be caused from some constitu- 
tional taint, such as struma or inherited syphilis. The 
two latter, however, present peculiarities wnich distin- 
guish them from the simple form of comeitis we are now 
considering. True or simple comeitis is a disease which 
extends itself over an uncertain period of time, runs a 
definite course, and with a strong tendency to get well if 
not thwarted by the injudicious use of drops and nos- 
trums, suggested by the zeal of the surgeon or the rest- 
lessness of the patient. Comeitis may be confined to the 
one eye, but both are generally affected. It usually com- 
mences in one eye and steadily progresses until it has 
reached a certain staee, when the second eye becomes 
attacked, and passes tnrough exactly the same series of 
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symptoms. Both eyes are now affected, but the one in 
which the disease began is in advance of the other, and 
is the one first to recover. The interval which elapses 
before the second eye is involved is very variable, in some 
cases it may only be a few weeks, in others as long as 
three or four months. The progress of the disease to- 
wards recovery is very slow ; it may vary according to 
the acuteness of the attack from six months to one and a 
half or two years, dating from the commencement of the 
attack in the first eye to the ultimate recovery of that in 
the second. "With the knowledge of these facts, the prog- 
nosis of the surgeon ought to be guarded. 

Symptoms. — ^The disease usually commences with a 
pinHsh redness of the ciliary region, shading off and be- 
jcoming lost in the general whiteness of the eye. This 
redness will occasionally be at first confined to one or 
more vascular patches around the margin of the cornea, 
or there may be present from the very beginning a dis- 
tinct pinkish tinge of the whole ciliary zone. The eye is 
irritable and shines the light. The cornea now begins to 
look hazy and the sight is dimmed. As the comeitis ad- 
vances, the haziness of the cornea, the vascularity of the 
eye, and the intolerance of light increase. The brilliancy 
of the cornea becomes so dulled that it looks like a win- 
dow-pane which has been breathed on, or like a piece of 
ground glass. One part of the cornea is frequently more 
deeply affected than another, and a patchy appearance is 
thus given to the cloudiness. There is generally consi- 
derable lachrymation, and oftentimes a good deal of pain 
in and around the eye, with a sense of grittiness oi the 
lids. The disease having reached its height, the process 
of repair sets in. The vessels around the margin of the 
cornea shoot into the snbstance of the corneal tissue and 
give to the part of that structure which they invade a red 
velvety appearance. In very severe cases this condition 
of pannus will extend over the greater part of the cornea. 
It is quite distinct in appearance from the vascular 
cornea, which is induced by the friction of granular lids. 
Gradually this excessive vascularity subsides, and as the 
blood-vessels disappear from sight, patches of cornea 
again become transparent, until at length the reparative 
process is completed. Such is the course of a simple un- 
complicated case of comeitis, which having run through 
the various stages of the disease has terminated favour- 
ably. The disease, however, may not progress so satis- 
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factorily, and ulcers may form either at the margin or 
central portion of the cornea, which will considerably re- 
tard recovery. (See Ulcers op the Coknea, p. 36.) 

Besults of Comeitis. — ^The eye may completely recover ; 
the cornea regain its transparency, and the sight be re- 
stored. Generally, however, even in favourable cases, 
the acuteness of vision is diminished, either by a haziness 
80 diffused and slight as not to be noticed by an ordinary 
observer, or else by a faint nebula which shghtly invades 
the region of the cornea opposite the pupil. When the 
comeitis has induced ulceration or sloughmg of the cor- 
neal tissue, there will always remain a more or less dense 
nebula or leucoma. 

Chronic Interstitial Corneitis, or inflammation of 
the cornea dependent on hereditary syphilis, was first 
accurately described by Mr. Jonathan Hutchinson in ld» 
work on Syphilitic Diseases of the Eye and Ear, published 
in 1863. Patients suffering from this affection nsnalLy pre- 
sent marked signs of constitutional syphilis, or evidence 
can be obtained from the parents of their having had 
during infancy some specific symptoms. Mr. Hutchinson 
states, that in almost all cases the subjects of this disease 
" present a very peculia/r physiognomy, of which a coarse 
flabby skin, pits and scars on the face and forehead, cica- 
trices of old fissures at the angles of the mouth, a sunken 
bridge to the nose, and a set of permanent teeth peculiar 
for tneir smallness, bad colour, and the verticdHy notched 
edges of the central v/pper incisor s, are the most striking 
characters."* (Fig. 1.) He also notices the facts that this 

Fig. 1. 




(After Hutchinson.) 

disease is frequently accompanied or preceded by iritis, 
and followed by such changes in the choroid as are often 
seen in heredito-syphilitic patients. 



• Syphilitic Diseases of the Eye and Ear, p. 30. 
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Symptoms. — ^The disease usually commences in one eye 
witli a diffuse haziness near the central part of the cor- 
nea, which when carefully examined is K)und to consist 
of dots of opacity in the substance of the corneal tissue. 
These interstitial deposits increase in number and size, 
whilst some of them coalesce with others, ff radually ren- 
dering the whole cornea opaque, with the exception of a 
circumferential band whicn commonly retains more or less 
of its transparency. The cornea loses its brilliancy, and 
ultimately assumes a dull ground-glass appearance, but 
the cloudiness is seldom uniform, patches of it being of 
deeper density than the rest. There is intolerance of 
light, varying in intensity, but generally not very severe ; 
there is supra-orbital pain, and redness of the ciliary zone 
of vessels around the cornea. After a time the o|)acity of 
the cornea begins to clear, and gradually its transparency 
and polish are either partially or entirely restored. It is, 
however, very rare that the recovery is complete ; patches 
of nebulosity remain which impair vision m accordance 
with their situation and density. The second eye usually 
becomes affected from one to three months after the first 
one, and runs through a similar course. 

In this disease ulcers of the cornea seldom occur. The 
duration of an attack of chronic interstitial comeitis, 
from its commencement in one eye to its termination in 
the other, is generally from twelve to eighteen months. 
The time will, however, necessarily vary with the extent 
and severity of the disease. 

Stbttmous Corneitis resembles in its general charac- 
ters the simple comeitis already described. The patients 
are usually children or young persons, who exhibit all 
the characteristics of struma. There is great photophobia 
and lachrymation ; and a peculiar tendency to ulceration, 
which may take place at one or more points on the sur- 
face of tne cornea. The disease is very tedious, and 
generally both eyes are affected, but like most forms of 
corneitis one eye is attacked some weeks in advance of 
the other. 

Genebal Tbbatment op Corneitis.— As this affection 
naturally extends over a long space of time, it is well to 
remember that the effects of remedies are slow, and that 
judicious treatment consists rather in guiding the disease 
to a favourable termination than in the endeavour to 
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cut it short by the use of powerful agents, which gene- 
rally exert a prejudicial influence. 

Vonstitutional Treatment. — At the commencement of 
the attack the bowels should be cleared out by a purga< 
tive (F. 137, 138, 142), and if the attack is acute and the 
dread of light is severe, a saline mixture (F. 119), or one 
containing small doses of tartarated antimony (F. 120) 
may be prescribed; but these must in a few djiys give 
way to tonics of the mineral acids with cinchona (F. 1*22), 
or to some of the preparations of iron, quinine, or both 
combined. During the continuance of the attack the 
state of the health should be carefully attended to, and 
medicines should be prescribed or omitted as the case 
may seem to demand. Where there is great intolerance of 
light and lachrymation, or where the patient is restless 
and sleeps badly at night, opiates are of great service, 
taking care that during their administration the bowels 
act regularly. Small doses of tinct. opii, or tinct. bella- 
donnsB (F. 124) may be given with the bark mixture every 
four hours during the day ; or a larger dose of the opiate 
may be ordered every night. In chSdren of two or three 
years of age, a powder of pulv. ipecac, comp. cum potass, 
nitrat. (F. 134) at bedtime is often very useful in allaying 
the excessive irritability and restlessness which is so fre- 
quentlv seen in comeitis. 

In all cases of inflammation of the cornea, or indeed of 
any of the tissues of the eye in which there is a dread of 
light, the eyes ought to be protected from painful exposure 
to glare. In the house tnis is best effected by drawing 
down the blinds, or partially closing the shutters, and by 
shading both eyes with a broad light shade ; but out of 
doors dark coloured glasses should be used. The neutral- 
tint glasses are far more efficient in affording relief from 
glare than those of a cobalt-blue colour — ^they may be- 
obtained of any shade. In making a selection, those 
neutral tints should be chosen which do not contain much 
yellow. The cobalt-blue glasses, from being less unsightly, 
are generally preferred by the patient, and in the slight 
cases of photophobia answer tneir purpose exceedingly 
well. The best form of spectacles are those with large 
curbed glasses : they sufficiently protect the eye from light 
and wind, whilst they do not make it hot. 

The popular system of tying up the eye with a hand- 
kerchief to exclude it from hght is essentially wrong, and 
should not be allowed. 



COENEinS. 29 

In the chranie interstitial Comeitis, Mr. Hutchinson 
recommends " the cantions use of mercurials and iodides, 
at the same time supporting the system by tonics and a 
liberal diet." He advises a little of the mild mercurial 
ointment to be rubbed in behind the ear, or beneath the 
axUla every night, but a strict watch should be kept to 
prevent the patient from becoming salivated. Inter- 
nally, the syrup of the iodide of iron (F. 126), or the mist, 
potassii iodidi cum ferro (F. 127) may be ordered: but 
should these medicines disagree, or the patient be 
very feeble, tonicg of iron, quinine, "or bark may be sub- 
stituted. 

In strumous children, cod-liver oil and the syrup of the 
iodide of iron in small doses do much good. Where there 
is a tendency to rickets, the phosphates and hypophos- 
phites of iron and lime, either singly or combinea (F. 129, 
130), are often of service. But the greatest benefit will 
be derived from bracing country or sea-side air, strict 
cleanliness, and a well-regulated nutritious diet, in which 
pure milk and new-laid eggs form a part. 

Local Applications. — In corneitis, sedatives to the eye 
give great rehef, and of these belladonna is the most 
efficacious. When there is great irritability a warm 
fomentation of belladonna (F. 8) may be applied to the 
closed lids by means of a cupped sponge ; or, if cold is 
more agreeable to the patient, the eye may be frequently 
splashed with cold water, or a fold of lint wet with the 
belladonna lotion (F. 33), may be tied over the Hds, and 
moistened as often as it becomes dry. A few drops of a 
solution of atropiae sulph. gr. 2 ad aquad J 1 may be 
dropped two or three times a day into the eye when the 
dread of Hght is very severe. Thus frequently applied, 
it acts as a direct sedative to the ciliary nerves, and also 
paralyses the accommodative power, and places the eye in 
a state of rest. It is, however, very difficult to use atropine 
drops in young children, as the struggling which ensues 
whenever the attempt is made to put them into the eye 
often does more harm than the remedy is hkely to do 
good. In such cases the compound belladonna ointment 
(F. 109) rubbed in over the brow night and morning, or 
the belladonna liniment smeared over the brow, will pro- 
bably act beneficially. Stimulating applications to the 
eye almost invariably do harm : they are very painful and 
increase the irritation. 

Gounter-irritastion is often of great benefit. The brow 
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and integument of the upper eyelid may be painted with 
the tinct. iodi, taking care not to paint it too thickly on 
the upper lid. A stick of nitrate of silver moistened with 
water, drawn twice or three times across the skin of the 
upper lid, is a good counter-irritant, and sometimes does 
much good in relieving excessive photophobia; it must 
be applied very cautiously, as when it is laid on too 
thickly, it will blister, or even produce a slough of the 
skin, and in addition it is very pamfiil. If the application 
of the iodine or the nitrate of silver affords relief, it may 
be repeated at intervals of a few days or a week. 

DiPPUSB SuppTJKATivE CoRNEiTis is generally the result 
of an injury such as a contused or lacerated wound of the 
cornea, but it may also come on from constitutional 
causes. It may follow any operation on the eye in which 
the cornea is involved ; and it is one of the most fatal ter- 
minations of the operations f6r cataract. The state c^ 
health of the patient at the time of the injury determines 
very much the form of the inflammation which may arise 
from it. A simple incised wound or an abrasion of the 
cornea, from which a strong healthy person would pro- 
bably recover without an untoward symptom in a few 
days, may be sufficient to induce in an unnealthy patient 
a diffuse suppurative comeitis which will destroy tne eye. 

Sym/ptoms, — ^The cornea grows dull and steamy ; pus is 
efi^ised between its lamellaa, at first only in small q^uan- 
tity at one spot, but it soon increases and diffuses itself 
throughout the corneal structure. In severe cases I have 
seen tne whole tissue of the cornea pervaded with pus, 
but in the slighter ones it is generaJly confined to one 
part. 

The eye is hot and painful ; there is great congestion of 
the conjunctival and sclerotic vessels ; dread of light, and 
lachrymation. The deeper parts of the eye participate in 
the infiammation, the ins loses its mobility, the aqueous 
becomes serous, and pus is effused into the anterior 
chamber (hypopion). 

The pus between the layers of the cornea now makes an 
exit for itself, and this it does by progressive ulceration 
either anteriorly towards the surface, or posteriorly into 
the anterior chamber. In the majority of cases the cor- 
neal abscess bursts anteriorly, and a sloughing looking 
ulcer is left. 

BesuUa of Suppurative Comeitis. — If the whole cornea 
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has been inyolved in a diffuse suppurative inflammation, 
and pus has been effused throughout the whole or greater 
part of the corneal tissue, complete loss of the eye must 
follow. If, however, the abscess of the cornea has been 
limited in extent, the eye may recover, but a leucoma will 
remain, which will impair the sight in proportion to its 
size, density, and position with respect to the pupil. 

It will be well to explain here the meanings of the terms 
hypopion, onyx, and abscess of the cornea, as conside- 
rable confusion prevails amongst students as to their 
right application. 

Hypopion is an effusion of pus into the anterior chamber. 

Onyx is often indefinitely used to signify a collection of 
pus oetween the lamellse of the cornea; but it is only 
applicable to those small effusions at the lower part of the 
cornea, from the fancied resemblance of which to the pos- 
terior end of the finger-nail it has derived its name. 

Abscess of the cornea and owyx are by many regarded 
as synonymous terms ; but as the word " onyx" indicates 
the appearance and locality of the disease rather than the 
disease itself, the term ** aoscess" should be considered as 
applicable to those larger effusions of pus between the 
corneal lamellae into wmch onyx occasionally passes ; or 
to the diffused purulent infiltrations which are the result 
of diffuse suppurative corneitis. 

Treatment — Warm fomentations of belladonna (F. 8) 
or of poppy-heads to the eye; and in the intervals 
between using the fomentations, a fold of linen wet 
with the belladonna lotion (F. 33) may be laid over the 
closed lids. It will be useless to attempt to evacuate the 
pus from between the corneal lamellsB, it is so thick and 
infiltrated that it will not escape through any external 
incision. 

In cases of onyx and hypopion when tliere is an 
increased tension of the globe the operation of iridectomy 
should be performed. It is oftentimes the only mode of 
treatment which affords a chance of recovery. "When, how- 
ever, there is hypopion and no vncrease of tension iridec- 
tomy IS likely to be prejudicial, as the indication for its 
performance is absent. Paracentesis of the cornea will 
also be of service when there is increased tension, but its 
effects are not so permanent or beneficial as iridectomy. 
The paracentesis may be repeated at intervals of one or 
two days if it gives relief. 

Constitutional treatment, — ^The patient should be sup- 
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ported with a liberal diet and a fair allowance of wine or 
beer. Diffusible stimulants (F. 58) and tonics (F. 68, 69) 
are tbe most suitable medicines; and if there is mucV. 
pain or inability to sleep, opiates should be given either 
m small doses during the day, or in one full dose at bed- 
time. Attention should be paid to the regular and 
healthy action of the bowels, and, if necessary, some mild 
purgative or alterative be prescribed. 

Paracentesis of tlie Cornea may be performed as fol- 
lows. A broad needle is made to puncture the cornea 
towards its lower margin, the point being kept well 
forwards towards the cornea to avoid woundmg the lens, 
when, by suddenly turning the flat of the blade on to its 
edge so as to render patulous the opening it has made, 
the aqueous is allowed to run off. As soon as the iris 
closely approaches the cornea, which it will do when the 
aqueous has nearly escaped, the blade of the needle 
should be again turned on the flat, and quickly withdrawn 
from the eye. 

Marginal Corneitis. — This name is well applied to a 
low form of inflammation which commences at the ex- 
treme border of the cornea, and creeps on slowly, slightly 
invading the corneal tissue for a short distance, but 
seldom if ever involving the whole of its structure. 

Symptoms, — It commences with slight dread of light, 
lachrymation, and grittiness of the eye, which increase in 
intensity as the disease advances. On examining the eye 
there will be found at one spot close upon the cornea a 
vascular patch, and the corneal edge which corresponds 
to it looks swollen and softened. This condition may in- 
volve a third or even more of the margin of the cornea, 
but it seldom includes the whole of its circumference. 
In a few days a small diffused haze will be noticed near 
the margin of the cornea, and this will gradually extend, 
sometimes so as to include the part which is opposite the 
pupil, but it rarely invades the whole cornea. Occasion- 
ally this form of corneitis is accompanied with ^ne or 
more small marginal herpetic ulcers, so as closely to 
resemble the phlyctenular ophthalmia. ' The disease is 
tedious ; it may be acute at the onset, bi^t in its duration 
and recovery it is generally chronic. It is also very re- 
current. The patients who are most liable to marginal 
corneitis are those who are in a low state of health. It 
is consequently met with amongst the anxious and over- 
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worked, ajid in motliers who are enfeebled from over- 
lactation; or it may be brought on by any exhausting 
disease, such as leucorrhcsa or menorrhagia. 

TreatTTient. — The eye should be shaded from strong 
lights, and rested as far as practicable by the avoidance 
of reading, writing, and all kinds of close work. If there 
is much dread of light, gutt. atropias (F. 13) may be 
used once or twice daily; or the eye may be bathed 
frequently with a lotion of atropine (F. 32), or of bella- 
donna (F. 33). If the marginal corneitis is apparently 
dependent on overwork, or close confinement to business, 
change of air and recreation are the most powerful cura- 
tive agents. The medicines which do the most good are 
tonics of bark or iron, combined with the mineral acids, 
or with small doses of Uq. strychniae, or tinct. nucis 
vomicae (F. 64, 65, QQ, 74, 76). 

Phlyctenular Ophthalmia — Scrofulous Ophthalmia — 
is most frequent in young children from two years old 
and upwards, but it is sddom seen in patients after the 
age of puberty. It is characterized by intense intolerance 
of light ; the photophobia is greater in this than in any 
other disease of the eye. In severe cases the child is 
commonly seen with the lids tightly closed, and with a 
fist over each eye, or with his face buried in the dress of 
the nurse who is carrying him. Any attempt to look at 
the eyes is met by violent spasmodic contraction of the 
lids, and if after severe struggles the lids are parted, the 
globe is found to be so turned upwards that it is impos- 
sible even to see the cornea. The exposure of the eye to 
the slightest light often brings on a fit of rapid sneezing. 
In such cases when it is desired to see the eye, the child 
should be given a few snifis of chloroform, sufficient to 
dull his sensibility, without putting him completely under 
its influence. An examination can then be made without 
any struggling, but in addition to this the chloroform 
often exerts by its sedative influence a very beneficial 
eflect on the eye, and the child awakes from his sleep with 
a decided diminution of the photophobia. It will be 
often found that the severity of the symptoms is quite 
out of proportion to the apparent disease; frequently 
there is but little to be seen except one or more small 
phlyctenulae close upon the margin of the cornea. These 
phlyctenulaB are, however, of an herpetic nature, and run 
a course somewhat similar to an herpetic eruption on 
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other parts of the body. At first they appear as small 
vesicles, the contents oi which soon become turbid ; the 
vesicles then burst and form small superficial ulcers, 
which eventually heal without leaving any visible scars 
to show where they have been. The whole eye in some 
cases is much bloodshot, whilst in other instances when 
the lids are first opened the conjunctiva is found to be 
scarcely tinged, but it soon flushes up on exposure to the 
light. Occasionally a leash of red vessels may be seen 
running up to one or two of the phlyctenulse. 

Scrofulous ophthalmia is more frequent amongst the 
poor than the nch ; the strumous child is the most liable 
to it, but the impure air of dirty confined lodgings, com- 
bined with an insufficiency of sunlight, improper diet, 
and want of care, will induce the disease in children who, 
under more favourable circumstances, would not suffer 
from it. This form of ophthalmia is frequently associated 
with eczema, impetigo, sores about the nose and lips, and 
with enlarged cervical glands, indeed with all those 
kindred complaints which are so frequently met with 
amongst the poor scrofulous children in a London hospi- 
tal. Scrofulous ophthalmia is tedious in its progress, 
and very recurrent. 

Treatment, — During the early and acute stage of the 
disease, when the photophobia is very intense, the vinum 
antimoniale in doses of from min. 10 to min. 20 every four 
hours often exercises an almost specific effect in reheving 
the dread of light. If, however, it fails to do decided good 
in three or four days, it should be discontinued. Seda- 
tives will sometimes prove of great service, and small 
doses of tinct. hyoscyami, succus conii, tinct. belladonnsB, 
tinct. opii, or sol. morphiaB muriat., maybe given singly at 
short intervals during the day ; or they may be combined 
with bark, or with the mineral acids, or with any other 
medicine which the state of the patient may suggest. 
Where there is much debility with languor, and restless- 
ness at night, mist, cinchonse (F. 122, 123) may be pre- 
scribed during the day, and pulv. ipecac, comp. cum 
potass, nitrate (P. 134) in doses of gr. 3 or gr. 4, accord- 
ing to the age of the patient, at bedtime. 

The preparations of iron are very valuable in scrofu- 
lous ophthalmia, but they should not be continued for too 
long, or be ordered with a hot skin and furred tongue. 
In decidedly scrofulous children, the syrup, ferri iodid, 
~ the syrup, ferri hypophosphit. in doses min. 15 to 
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min. 20, twice a day in water, are of macli benefit. Where 
there is simply ansBmia, the ferrum redactum gr. ^ to 
gr. 1, or the feni caA. saccharat., in doses of from gr. 2 to 
gr. 5, are the best. Cod-liver oil may be often advanta- 
geously prescribed with the iron ; it is especially service- 
able where there are evidences of failing nutrition. 

When there is much eczema of the eyehds, with dis- 
charge from the nose, and swelling of the lips, small doses 
of the liquor arsenicalis (F. 131) will frequently afford 
great relief when all other remedies have faued. 

The regular and healthy action of the bowels should be 
strictly attended to, and purgatives ordered when neces- 
sary. If the child suffers from ascarides, means should be 
taken to rid him of them. This is best done by an injection 
of two or three ounces of infusion of quassia into the rec- 
tum ; or, if this fails, an injection with a few minims of 
tinct. ferri perchlorid. to the ounce of water may be 
used. After the injection, a powder of cal. cum scammon. 
(F. 141, 142) shoydd be given. 

Local appUccUions may be considered under two head- 
ings : o. Sedatives to the eye. fi. Counter-irritants. 

n. Sedatives to the Eye, — Of these the most useful is 
the sulphate of atropia, a solution of which gr. 1 ad 
aquae 5 1 may be dropped into the eye three or four times 
daily. Unfortunately the use of this remedy is very 
often impracticable, from the resistance the child offers to 
every attempt t<?put the drops into the eye. When there 
is much struggling the drops ought to be discontinued. 
Much comfort is frequently obtained from bathing the 
eyes with the belladonna lotion (F. 33) and when the 
child is asleep applying a fold of linen wet with the lotion 
over the closed lids; or iced water may be used in a 
similar manner. The belladonna liniment of the British 
Pharmacopoeia rubbed into the brow will occasionally 
afford ease ; or the unguent, belladonnae comp. (F. 109) 
may be applied over the brow and temple, and allowed to 
remain on during the day. When there is eczema of the 
lids, the best application is the lotio boracis, or the lotio 
boracis cum soda (F. 60, 52). 

/3. Gounter-irritants, — 1. A stick of nitrate of silver 
moistened with water may be drawn once or twice across 
the skin of the upper lid. It is a painful application, 
but it frequently gives marked relief. 

2. The tinct. iodi may be painted oyer the brow and 
upper eyelid, taking care that none of it runs between the 

D 2 



36 DISEASES OF THE CORNEA. 

lids into the eye.- Over the integument of the lid it must 
be painted lightly, as it soon blisters. 

3. Small blisters, the size of a sixpence or a shilling, 
may be applied to the temple. K the emplast. eantharidis 
be used, the blisters should be removed at the expiration of 
four hours. For children, the best and least painful 
blister is Brown's cantharidine or blistering tissue. 

Ooen«o-Iritis is an inflammation of the cornea and 
iris. The disease usually commences in the cornea and 
afterwards extends to the iris. It mostly occurs in 
patients enfeebled by disease or excessive work, and in 
those who have previously suffered from syphilis. 

Symptoms, — ^Haziness of the cornea, dliary redness, a 
sluggisn and irregular pupil, pain in Uie eye and around 
the orbit, and frequently great photophobia and lachry- 
mation. 

Treatment — The pupil should be kept dilated with the 
guttae atropisB (P. 13), di-opped twice daily into the eye ; 
or the lotio belladonnse (F. 33) may be frequently used. 
If there be much pain in the eye and around the brow, a 
little of the unguent, hydrarg. cum belladonna (F. Ill) 
or the unguent, hydrarg. cum atropi& (F. 110) rubbed into 
the temple night and morning often affords relief. As 
the patient is generally in a low state of health, tonics of 
quimne and iron (F. 70, 71), or bark with the mineral 
acids (F. 66), should be prescribed. When, however, 
there is a distinct syphilitic history, the mist, potass, 
iodid. (F. 80), or the mist, potass. iodSd. cum ferro (F. 81), 
should be given. It is seldom advisable to give mercuiy 
internally in these cases. The disease is one of low power, 
and all the benefit likely to be gained from mercury will 
be obtained by the mercurial inunction above mentioned 
into the temple. 

ULCERS OF THE COENEA. 

Ulcers of the Coknea may be caused by severe in- 
flammation of the conjunctiva, or cornea, and may occur 
during the progress of the attack. They are thus fre- 
c[uently seen in purulent and gonorrhoeal ophthalmia, and 
in comeitis, especially in the strumous and diffuse sup- 
purative forms of the disease. There are, however, some 
special ulcers which seem to originate in the cornea, and 
not to be secondary to active inflammation of either that 
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stracttire, or of the conjunctiva. Ulcers of the cornea 
are always indicative of impaired health, and are conse- 
quently met with in the feeble, the overworked, the 
strumous, and the rheumatic patient. Thev are always 
accompanied with pain and grittiness of the eye, pho- 
tophobia, and lachrymation. The cornea, except in the 
immediate vicinity of the ulcer, may retain its trans- 
parency, but the conjunctival surface of the globe is 
usually more or less reddened, and rapidly flushes on 
undue exposure of the eye to light. Ulcers of the cornea 
may be either acute or chronic, superficial or deep. 

Superficial Ulcebs of the Cornea are most frequently 
met with in young people, and especially in delicate 
children. The disease may be confined to one eye, or both 
may be affected, or they may be attacked alternately. 
There is considerable photophobia and lachrymation, with 
a sense of heat and grittiness in the eye. There are two 
forms of superficial ulcers of the cornea : the nebulous and 
the transparent ulcer. 

The superficial nehuhus Ulcer may occur at any part 
of the cornea, either towards its periphery or its centre. 
Carefully examined, it appears as a small, irregular, ill- 
defined, greyish-looking ulcer. The edges of the ulcer 
are frequenliy slightljr raised and of a darker grey tinge 
than the central portion, which, will be found occasionalTjr 
almost transparent. The ulcer having been formed, it 
may remain almost stationary for a short time, and then 
begin to heal. This is the course which such superficial 
ulcers usually run ; it is exceptional for them to penetrate 
deeply the corneal tissue and to lead to perforation and 
prolapse of the iris. As the ulcer advances towards re- 
covery it first assumes a more opaque appearance, the 
central excavation then becomes filled in and its edges 
bevelled. Frequently one or more red vessels may be 
seen running to it from the margin of the cornea; these 
are vessels of repair, and ought when they have accom- 
plished their duty to become so reduced and contracted 
as to cease to be visible, or to interfere with the normal 
transparency of the cornea. Gradually the opacity of the 
healing ulcer is reduced, and day by day the parts slowly 
become clearer, until at length complete or partial trans- 
parency is restored. These ulcers of the cornea are 
generally acute at their onset, but they will often drift 
into the chronic state. 
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Superficial Trcmspa/rent Ulcers of the Cornea, — The 
symptoms which accompany the formation and progress 
of these ulcers resemble those of the nebulous ulcer just 
described, and they occur amongst the same class of 
patients. There is the same photophobia and lachry- 
mation, with redness of the eye on exposure to light, 
the only characteristic difference being the appearance 
of the ulcer. On gently raising the lids so as to examine 
the eye, the epithelium of the cornea seems as if it were 
abraded or scratched off at one or more points. The 
transparency and polish of the cornea at this stage of 
the disease is unimpaired, and each ulcer, if there be 
more, than one, is seen as a glistening facet. The first 
indication of a healing action in these ulcers is shown by 
their losing their transparency and becoming grey and 
cloudy; the cloudiness often extending beyond the 
margin of the ulcer. Their clear outline is soon lost^ 
their slight excavation filled in, and the even surface 
of the cornea is restored. If the ulcer has not pene- 
trated below the epithelium, transparency is regained; 
but if it has extended into the true corneal structure, 
a nebula or semi-transparent leucoma will be afterwards 
left. 

Treatment. — Soothing applications to the eye, which 
may be used either hot or cold, in accordance with the 
feeungs of the patient. , Fotus papaveris, lotio bella- 
donnee (F. 33) ; or if there be great irritability, the guttsB 
atropisB (F. 13) dropped into the eye three or four times 
daily. All stimulating drops or lotions are injurious. 
In children, an alterative powder of hydrarg. cum creta 
cum rheo (F. 136, 137), given every second or third 
night, is very beneficial. If the skin be hot and the tongue 
furred, the mist, salin., or mist, antimonii tartarati (F. 
119, 120), should be ordered; but as soon as the secre- 
tions have become healthy, bark, the mineral acids, 
preparations of iron, and cod-liver oil, are the most suit- 
able remedies. 

Deep Ulcers of the Cornea. — ^The superficial ulcers 
described in the preceding paragraphs may become deep, 
and 60 be rightly included under this heading ; but this 
is not the course they usually pursue. There are, how- 
ever, certain ulcers the tendency of which is to extensive 
destruction of corneal tissue, leading frequently to per- 
foration and prolapse of the iris, and to these the term 
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"deep" is fitly applied. They may be seen in patients 
of all ages, and imless produced by injury, are usually 
dependent on some constitutional defect. Generally they 
proceed from want ; but occasionally from excess. 

Sloughing Ulcers op the Cornea may be the result 
of a diffuse suppurative comeitis, induced either by injury 
or disease; the pus between the lamellae of the cornea 
having worked its way to the surface by progressive 
xdceration. They may also occur amongst the half-starved 
and overworked, as well as the drunken and dissipated. 
They must be then regarded as evidences of failing nutri- 
tion and want of nervous power. A sloughing ulcer of 
the cornea usually presents an irregularly excavated 
surface, with a whitish yellow sloughy appearance, and 
with its margins shelving and ill-denned. Around the 
ulcer the cornea is hazy. These ulcers often lead to com- 
plete destruction of the eye for all visual purposes ; but 
even when they yield to treatment and the eye recovers, 
it is always a more or less damaged organ. Some- 
times they will perforate the cornea, and prolapse of the 
iris will follow; or occasionally they will penetrate the 
true corneal tissue, but their further progress will be 
stopped by the posterior elastic lamina or Descemet's 
membrane. An aperture is then seen in the cornea, the 
bottom of which is closed by a transparent membrane 
(Descemet's), which projects slightly into the wound. In 
this condition I have seen the eye remain for many weeks ; 
the corneal wound may then begin to granulate and heal, 
but generally the posterior elastic lamina in the end 
gives way, tne iris prolapses, and cicatrization follows. 
During the healing process, the cornea in the immediate 
vicinity of the ulcer becomes more cloudy, red vessels 
are seen invading its substance and running towards the 
nicer, and in some cases in such numbers as to present a 
perfect pannus ; but these disappear from sight as soon 
as cicatrization is completed. The cornea in the locality 
of the ulcer may resume its transparency ; but the new 
material which has replaced that lost by ulceration will 
be more or less opaque and leucomatous. 

Treatment (See Treatment op Dippuse Suppurative 
CoRNEiTis). — ^There are, however, a few points to be spe- 
cially noticed. All stimulating applications to the ulcer 
as a rule do harm. The touching tne ulcer with a stick 
of the diluted nitrate of silver, as recommended by somf 
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is, I believe, in most cases, positively prejudicial. When 
there is severe pain in the eye, paracentesis of the cornea 
will often afford much relief. In a sloughing ulcer of the 
cornea with increased intraocular tension, an iridectomy 
is of the greatest service. I have in my own practice seen 
the whole train of distressing symptoms immediately re- 
lieved by the operation; the ulcer has taken on a healing 
action, and the eye has rapidly recovered. 

Orescentic, or Chiselled Ulcers op the Coenea.-^ 
This is one of the worst and most intractable forms of 
ulceration to which the cornea can be subjected, but for- 
tunately it is one of the most rare. I have called these 
ulcers " crescentic" from their shape, and " chiselled" from 
their peculiar characteristic appearance, as if a portion of 
the epithelium and true corneal tissue had been cut away 
with a chisel, or scooped out with the thumb-nail from 
the margin of the cornea. They always occur at the ex- 
treme edge of the cornea, but they are strictly confined to 
that structure, and do not in the slightest degree encroach 
upon the sclerotic. In their progress they follow exactly 
the curve of the rim of the cornea, by which they are 
abruptly limited; the circumferential edge of the ulcer 
being cut sharply and deeply. They spread rapidly* and 
increase both in length and depth. There may be two or 
even three of these ulcers at different parts of the margin 
of the cornea, and, unless their progress be arrested, 
they may spread and unite, and so insulate the central 
portion. At the commencement of the disease the ulcers 
are perfectly transparent ; it is during their healing stage 
that they grow nebulous. They frequently perforate the 
cornea, and cause extensive prolapse of the iris ; or, as in 
the sloughing ulcers, the advance of the ulceration may 
be stopped by the posterior elastic lamina of the cornea ; 
but tnis usually in the end gives way, and prolapse of the 
iris ensues. During the reparative process, they become 
first cloudy, then of a greyish white colour; vessels shoot 
into them from their sclerotic border, and they are ulti- 
mately filled in with a semi-opaque cicatricial tissue. 
These crescentic ulcers are the source of great pain in the 
eye and around the orbit, accompanied with photophobia 
and lachrymation on the slightest exposure to light. 
They do not seem to be connected in any way with any 
constitutional taint, such as syphilis or struma. The 
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patients whom I have seen affected by tbem, hare always 
been in that state of health which is best described as 
" being thoroughly oat of condition." 

Treatment. — These nlcers are so intractable, and so 
many means have been tried withont success to check 
their progreas, that it is difficult to say what is the wisest 
course to pursue. My own experience is, that in most cases 
it is best to leave the ulcers alone, and to apply either hot 
fomentations or cold lotions of belladonna (F. 8, 33) to the 
eye. If these do not give relief, the gutt. atropiaa may 
be used two or three times daily, and a compress bandage 
(F. 2) be applied over the closed Hds so as to keep the eye 
as much as possible at rest. AU exposure to strong light 
should be strictly avoided, by obliging the patient to 
shade his eyes, and to keep the room in which he lives 
darkened. A liberal diet and tonics with difiusible 
stimuli should be ordered, and if there is pain or restless- 
ness opiates should be given either in small doses at short 
intervals, or in one fuU dos^at bedtime. In two cases I 
have seen a partial syndectomy performed, by excising 
dose up to the mar^n of the cornea a portion of the con- 
junctiva and subconjunctival tissue about ^ inch in width, 
and in a line exactly corresponding with the ulcer, but in 
both it failed to do any good. Mr. Bowman, however, 
relates one case in his private practice in which he per- 
formed tliis operation with most marked success. The 
ulcer, which nad before resisted all treatment, at once 
took on a healing action, and soon cicatrized. 

Another mode of treatment is to touch the ulcers freely 
with the nitrate of silver, so as to destroy their surfaces 
with this escharotic on the same principle as a phaga- 
dsBnic sore is treated with nitric acid. A fine camel's 
hair brush, moistened with water, should be drawn several 
times across a solid stick of nitrate of silver, and then 
applied to the whole surface of each ulcer, and this should 
be repeated every three or four days, until a healthy 
action is set up. At the same time opium should l>e 
given to the patient in doses of from gr. ^ to gr. 1 every 
four or six hours, according to the severity of the symp- 
toms. I have seen this plan of treatment followed by 
great success. 

CHROinc Vasculak Ulcer op the Cornea. — ^This name 
has been applied to what is generally rather a vascular 
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nebula than an ulcer ; it is the remains of an nicer which 
has become filled in, but in which the vessels originally 
destined for its repair have, from some cause, become 
stationary, and by their presence keep the eye in a state 
of constant irritation. 

Symptoms.— Gontiwied irritability of the eye, with 
lachrymation and dread of light, varying in intensity but 
never entirely absent. The history is generally that of 
an ulcer of the cornea which had recovered up to a certain 

Eeriod, from which date the eye had ceased to mend, and 
ad since been more or less irritable. On examination a 
small nebula will be seen on the cornea at a short distance 
from its margin, with one or more vessels, sometimes a 
regular bun^e of them, running up to it from the sclerotic 
adjoining the corneal edge. It frequently happens that 
the patient has been under treatment for many months, 
and sometimes even for two or three years, during which 
time he has persistently dropped drops into the eye, both 
stimulating and sedative in turn, but without gaining 
the slightest benefit from eitner. 

Treatment — Omit for a time all applications to the 
eye, and insert a double silk thread seton into the skin of 
the temple. The seton should be placed so high on the 
side of the temple as to be almost amongst the short 
hairs, as there will then be no noticeable cicatrices from 
the ulceration at the points of ingress and egress of the 
threads. Care also should be taken to avoid wounding the 
branch of the temporal artery, which is in .this locality. 
The seton should be worn for about three or four weeks ; 
but it may be continued longer if it acts beneficially on 
the eye, and does not excite too great an irritation. In 
conjunction with the seton, other remedies may be tried. 
The lids of the affected eye may be kept closed, and a 
compress bandage (F. 2) applied over them, so as to give 
the eye for a time absolute rest ; or if the patient should 
find the compress hot and uncomfortable, it may be given 
up, and a cool lotion (F. 38, 43), or iced water, or a cold 
douche may. be used, with the lids closed, three or four 
times daily. The state of the patient's health should be 
carefully looked after, and any irregularity should be 
corrected. In order to give the treatment every possible 
chance of success, the patient should, if his circumstances 
will permit of it, abstain from all work with the sound eye, 
and enjoy for three or four weeks rest with recreation. 



FISTULA OF THE CORNEA. 43 

A Fistula of the Cobnea is a small opening in the 
cornea which has little or no tendency to close, and 
through which the aqneoos hmnonr is constantly 
oozing. 

Causes. — Ist. A perforating nicer of the cornea, which 
from some cause has been imperfectly healed. 

2nd. A contused or lacerated wound of the cornea* 
after which there has not been perfect union. 

3rd. A wound of the cornea with wound of the lens. 
The swollen lens pressing on the iris may keep np such 
constant irritation of the eye as to retard the union of 
the edges of the corneal wound. 

4th. A glaucomatous state of the eye following a per- 
forating wound of the cornea. 

5th. The presence of a foreign body within the eye ; 
the wound through which it entered having failed to 
completely unite. 

Symptoms, — A shallow or scarcely perceptible anterior 
chamber, with a minute opening in the cornea, through 
which drops of the aqueous humour may be seen to 
exude. One useful method of diagnosing a fistula of the 
cornea is, to separate the eyelids with the fingers from 
the globe, and naying dried the suspected spot of the 
cornea with a piece of blotting paper to notice if the 
surface again becomes moist whilst the eye is kept 
open. 

Treatment. — ^When dependent on a perforating ulcer, 
or a wound of the cornea, the fistulous orifice may be 
touched with nitrate of silver. This is best applied by a 
fine camel's hair brush, which has been first moistened 
with a little water, and then drawn a few times across a 
stick of nitrate of silver. This application may be re- 
peated three or four times at intervals of two days, if it 
does not excite undue inflammation. If this treatment 
should fail, an iridectomy should be performed; the 
spot at which it is made is not of much consequence, as 
in any part it will equally succeed in promoting the 
closure of the fistula. 

When the fistula is due to a cataractous lens pressing 
on the iris, and by the irritation it excites preventing the 
perfect imion of the corneal wound, the lens should be 
removed. If, however, the maintenance of the fistula is 
caused by a glaucomatous state of the eye, an iridectomy 
should oe made. Lastly, if aU other means have failed, 
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the edges of the fistula may be pared with a broad 
needle, and united by a single fine silk suture. 

Nebula, or Cloudiness op the Cobnea may be caused 
by inflammation or superficial ulceration of the cornea, or 
by an injury which has induced a traumatic comeitis. It 
may be limited to a portion of the cornea, or it may be 
irregularly diffused over its whole surface. In some cases 
the nebula is due to an interstitial deposit of lymph in 
the true corneal tissue; whilst in other instances it is 
produced by a layer of fine semitransparent cicatricial 
tissue formed during the healing process of a superficial 
ulceration. 

Treatment — ^When the eye is free from all irritation, 
some mild stimulating application will occasionally do 
good, by exciting the absorbents of the cornea to an in- 
creased activity ; but there are no specific remedies for 
the cure of nebula. The applications from which I have 
found the most benefit are the foUowing; — • 

1. Lotio hydrarg. perchlorid. (F. 48). Two or three 
drops to be dropped into the eye twice a day. This 
remedy is often a powerful irritant, and should be discon- 
tinued if the eye becomes inflamed or painful. 

2. GuttsB oL terebinth, cum ol. olivsB (F. 23). At first 
these drops should be used very weak, but their strength 
may be increased if the eye is tolerant of them. 

3. Dusting calomel into the eye every or every other 
day for a short time. 

4. GruttsB zinci sulphatis (F. 20), or zinci chlorid. (F. 19) 
may be prescribed. 

5. A solution of the iodide of potassium (F. 18) 
dropped twice a day into the eye is thought by many to 
do good. 

6. Sulphate of soda. Mr. Power speaks favourably of 
the general results he has obtained from the use of this 
drug in corneal opacities. He says that " in the employ- 
ment of this salt, the quantity that should be introduced 
at one time into the eye should not exceed one or two 
grains, and the most convenient mode of application con- 
sists in everting the upper lid, and brushmg the powder 
lightly over the surface with a camel's hair brush. * 

* Power on Snlpbate of Soda for removing Opacities from the 
Cornea. The Practitioner, vol. i. p. 155. 
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7. The late Dr. Mackenzie, of Glasgow, recommended 
the vapour of hydrocyauic acid.* 

IiEUCOMA or THE Cornea. — A leuooma ia a dense white 
opacity of the oomea, caused by a loss or destruction of a 
part of its substance, the gap thus made bein^ replaced 
Dj cicatriz tiesue, which is opaqne and white, instead of 
transparent and colourless like healthy cornea. It may 
be the result of au injury, but more frequently it is occa- 
sioned by iaflaiULaation and deep ulceration induced by 
other caoses. It is irremediable. With the leucoma 
there ia often some alteration iu the shape of the pupil, 
from a portion of the iris having become adherent to the 
cicatrix. In such cases the ulcer which had caused the 
leacoma had penetrated the cornea, and the iris had 
either been dragged into the wound as the aqueous es- 
caped, or else, fdUng forwards, had contracted adhesions 
to the grannlations which were afterwards to he converted 
into the cicatrix tissue. 

One of the evils which frequently results from a leucoma 
is, that the normal curvature of tl^t portion of the cornea 

Fift. a. 




A Loaoomn of the Cornea, cupied froni Dalrjiuple'a Plaleg, 



which remains transparent is changed in one or more of 
its meridians, and the eye rendered astigmatic; a defect 
which may sometimes be neutralized to a great extent by 
a properly fitted cylindricai glass. 

* Mncken^e on the Diseitaes of the Eye, 4(h edition, pp. 639 
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When the leacoma occlndefl so much of the pupil as to 
impede the sight, an artificial pupil may be made opposite 
to that portion of the cornea which is most normal both 
as regards its transparency and curvature. 

To lessen the defect in appearance caused by a leucoma, 
the white patch may be partially or completely tatooed 
black, according to its size and situation. In cases of 
central leucoma a circular pupil may be tatooed on the 
cornea, and the outward defect be thus almost obliterated 
whilst the sight may be to a great extent restored by the 
formation of an artmcial pupU. 

Opebation fob Tatoodtg the Cornea. — This is done by 
making a series of small punctures into the corneal tissue, 
and running into them a strong solution of Indian ink. 
The operation may be performed by a single grooved needle 
fixed m a handle. A little Indian ink should be rubbed 
down on a palette and made sufficiently fluid to run easily 
after it has been placed into the groove of the needle by a 
camel's hair brusn. With the needle well charged with 
Indian ink a series of punctures are to be made close to 
each other over the whole area of the spot to be coloured. 
Each puncture of the needle should pass through the 
corneal epithelium into the true corneal tissue. Two or 
three sittings are generally required to ^make a good 
representation of a pupil on the leucoma. 

Fio. 3. Opacity of the Cornea from Lead is caused 
by the use of a lead lotion when the cornea is 
ulcerated or abraded; the lead is deposited on 
the surface as a carbonate, producing a milky- 
white patch, which is often sufficiently opaque 
to occlude either the portion of iris or the pupil 
which lies behind it. 

The treatment consists in removing the layer 
of lead deposit which has coated the abraded sur- 
face of the cornea. This may be done with a 
small knife curved convexly on its cutting edge, 
as in fig. 8. The lids being separated by a spe- 
culum, the operator with one nand fixes the eye 
with a pair of forceps, whilst with the other he 
gently scrapes the whitened surface of the cornea, 
until, having detached the epithelium, he comes 
down to the thin coating oi lead : steadily but 
gently scraping, he will generally succeed in de- 
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tacbine all that n reqiiired. Having comp1et«d the 

"-"ration, a f.-w drops of olive oil Bhoold be dropped into 

rye, and a. fold of wet Ijnt laid over the dossil lids. 
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The woodcirt (F[g. 4) repreBeots the appesrsnce pro- 
duced b; nsiDg a lead lotion to an eye, whilst tliere was 
« large ulceralpi! surface of the cornea. On ihe patient 
from whom thU drawing was made, I perromied tlie 
operation above described ; a portion of the Elm of ItaJ 
chipped off in fine white scales, and the rtmainder was 
remoied hjr ateadj scraping. 

Calcareous Film of the Cornea — Syminetrical Op.. 
cities oftlte Cornea. — These terms have been applied to a 



pecntiar form of opacity of the cornea caiitied by a depc«it 
of the earthy salts between the epithelium and the anterior 
elastic lamina of the cornea. Mr. Bowman, in his " Lec- 



tures on thn Parts concerned in the Operatio: 
Eye," has recordeil two cases, one in his own practice and 
the other in that of Mr. Dixon's, Since then Mr, Fairlie 
Clarke has published two cases in the Pathological Trans- 
actions for 1870, p. 331. In all these cases the patients 
were adults — the yoangest forty, the oldest fifty-eight; 
both eyes were affected by an opaque transverse band 
eKtending across the centre of the cornea opposite the 
pupil, their margins were shaded off abruptly, and beyond 
them the cornea was clear. The opacities were said to be 
" of a brownish tint," and " of » greyish brown and rusty 
brown colour." In all the cases the disease commenced 
aa a haze in each cornea, which deepened in intensity and 
increased in size. The progress of the growths was slow, 
occupying from six to fifteen years before they reached the 
'" lions described. There was no constitutional taint, 
■S gout, struma, or syphilis, which could accoant 
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for the developmeut of tlteae opacities ; neither was there 
[iTthing in the occupation of the men which could have 
d to their formation.. 

FiQ. 5. 
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Calcaraoua upacitj of the ComeB (after Bowman). 

Treatment. — No medicine nor local application will atay 
the progress of the disease. When, however, the opacity 
has reached a sufficient density to interfere seriously with 
sight, an attempt should be made to remove it. Ths plan 
adopted by Mr. Bowman in 18+9, and afterwards followed 
by Mr. Dixon, was to scrape away the epithelium of the 
cornea until the lancet caiae down, upon the calcareous 
opacity and then to detach by scraping and chipping, as 
much of the^lm as possible. The reflult of this operation 
was most satisfactory. In Mr. Bowman's case, tne man, 
owing to his defect of sight, had been thrown out of em- 
ployment for twelve months, but after the film was re- 
moved he could see almost as well as he could eight years 
before, and could read with care the smallest type. 

The caloareons deposit was examiued by the late 
Dr. Miller of King's Collie, and found to consist of 
phosphates of lime and magnesia, with a considerable 
portion of carbonate of lime. 

Conical CoajJEA is a staphylomatous bulging of the 
middle portion of the cornea, caused by a, thinning of that 
stmcture in its central region. The disease comes on 
very im]>erceptibly, and progresses without pain. It first 
manifests itself to the patient by a change in the focus of 
the eye, which becomes irregnlarly myopic; and this de- 
fect grows worse as the bulge increases, until in severe 
cases, the sight is so much impaired as to render the eye 
almost nseless. Usnally there is no undue vascularity of 
the globe, but in some instances where the conicity is 
rapidly advancing there is slight ciliary redness. After 
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the cone lias attained a ceitain size, its apex loses its 
transparency and becomes nebnlons or semi-opaque, with 
its epithelial surface roughen^ One or botn eyes may 
be affected ; but when roth are involved the oonicity is 
generally mnch greater in one eye than the other. 

The disease will frequently advance rapidly in one eye, 
whilst it remains stationary in the other. 

Diagnosis, — ^In the advanced stage, conical cornea is 
easily recognised, bat at the commencement of the dis- 
ease it is on;en d^cult to diagnose, and its presence may 
be easily overlooked. The cornea is best examined by 
looking at the eye from its onter side so as to seethe cone, 
if one exists, in profile. In a paper by Mr. Bowman, on 
'* Conical Cornea," in the Boyal London Ophthalmic Hos- 
pital Beports, vol. ii., he says, " Soon after the immortal 
mventiou of Helmholtz, I found the ophthalmoscope very 
useful in detecting slight degrees of conical cornea. For 
this purpose the concave mirror only is to be used with- 
out a convex lens. On turning ihe mirror so as to throw 
light at different angles, the side of the cone opposite to 
the light is darkened/' 

In speaking of conical cornea, Bonders remarks, " High 
degrees strike the eye at once. Slight degrees, on uie 
contrary, are often enough overlooked. The disturbance 
of the power of vision frequently suggests the idea of 
amblyopia combined with myopia." .... Further on, 
he recommends the use of the ophthalmoscope as a means 
of diagnosis in slight cases of conical cornea, and observes 
that ** in the inverted image where there is a tolerably 
wide pupil, we overlook at the same time a rather large 
portion of the fundus oculi ; the image, therefore, of one 
part or other, for example of the optic disc, remains in 
the field of vision both on moving the nead of the observer, 
and on shifting the lens before the observed eye. At the 
same time, however, the rays which, proceeding from the 
optic disc, strike the eve of the observer, pass each time 
through other parts of the cornea. Now, if its curvature 
is irregular, the result is, that the form of the disc each 
time liters, it shortens in this direction, extends in that 
direction, and moreover is never seen acutely in its in- 
tegrity."*. 

Pathology of Corneal Oornea. — It is very diflSicult to 

* 'Donders on the Accommodation and Refraction of the Eye, 
pp. 560-661. 

£ 
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ascribe any cause for the stmcinral changes in the cornea 
which give rise to the staphylomatous bnlging. The ten- 
sion of such eyes is seldom if ever in excess ; indeed, it 
is more frequent to find them slightly soft. All that we 
are at present able to say of conical cornea is, that from 
some cause, possibly failing nutrition, the central portion 
of the cornea becomes thinned and its power of resistance 
diminished, so that it yields before the normal pressure 
from within the eye and bulges conically. The bulging 
may increase until the apex of the cone seems to l:^ on 
the verge of bursting, but this is an accident which 
seldom, if ever, occurs spontaneously. Mr. Bowman thinks 
that this fact may be thus explained : " As the cornea 
becomes thinner, the escape of the aqueous humour by 
exoemose is facilitated, and thus the internal pressure is 
reduced so as to be no longer in excess of the diminished 
resisting power of the cornea." 

The following is an account of a microscopical exami« 
nation made by Mr. Hulke of a conical cornea taken from 
an eye which had been excised by Mr. Bowman during an 
operation for the removal of a large sebaceous cyst from 
the orbit : — 

♦* The central conical nebulous portion was much thinner 
than the transparent periphery of the cornea, where the 
curve was natural. This thinning began at the base of 
the cone, and progressively increased towards the apex, 
where it reached its maximum. At this point the mean 
depth of several vertical sections was only one-third of 
that of the peripheral region. The continuity of the an- 
terior elastic lamina was perfect, but upon the cone tlds 
structure was much thinner than elsewhere, and wrinkled ; 
it was underlaid by a stratum of crowded, elongated, 
club-like nuclei, and beneath these the normal lamellar 
tissue was replaced by a web of caudate and nuclear fibres 
amongst the meshes of which clusters of large oval and 
fusiform cells were packed. The structure of the trans- 
parent peripheral region was perfectly normal, and at the 
base of the cone there was a gradual transition from the 
healthy to the diseased tissue, the interlamellar corpuscles 
becoming more plentiful, branched and drawn out into 
fibres, which in many instances coalesced with those from 
neighbouring corpuscles. The posterior elastic lamina, 
and the epithelium both on the front and on the back of 
the cornea, were unchanged." 

" The changes I have described,'* adds Mr. Hulke, 
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*' were confined to the laminated tissue of the cornea and 
the anterior elastic lamina. The substitution of a web of 
nuclear fibres and cells for the regular lamination of the 
cornea, explains the nebulosity of the cone and the lia- 
biHty to bulge."* 

TrecUment. — When conical cornea is in its earliest stage, 
it is possible that by judicious prophylactic treatment its 
progress may be retarded ; but when the cone is steadily 
advancing; I know of no help except by operation which 
is likely to be of any avail. 

As preventive treatment, all work which strains or 
reddens the eyes should be avoided. The cold or tepid 
douche, wliichever i3 the more pleasant, may be used three 
or four times daily. When there is any ciliary redness, 
two or three leeches may be advantageously applied to 
the temple. If .the patient is feeble, tonics of quinine, 
iron, Ac, should be ordered. Except in the very*com- 
mencement of the disease, but little if any benefit will be 
derived from either concave spherical, or cjlindrical 
glasses. The astigmatism produced by the conicity is so 
irregular that it cannot be sufficiently corrected by lenses 
to afford much improvement of sight. Occasionally a 
stenopaic* slit placed behind a concave spherical lens is 
found of decided service, and when this is the case the 
patient may be provided with similar spectacles, but with 
the understandmg that they must be laid aside if they 
fatigue the eyes. 

Operative Treatment, — The method now adopted for the 
relief of cases of advanced conical cornea is to excise the 
apex of the cone, and afterwards, if the leucoma which 
follows impedes the sight, to make an artificial pupil 
opposite to that portion of the cornea which has the most 
normal curvature. 

There are two operations for the removal of the apex 
of the cone, both of which have been followed with very 
excellent results : — 

Ist. By excising an oval piece of the cone, the length 
of the oval being made in the vertical axis of the cornea. 

2nd. By excising a circular piece of the cone with a 
small, cutting trephine as suggested and practised by Mr. 
Bowman. 

1. Operation for the Excision of a smaM oval piece of 
the Oone of the Cornea, — Before operating, a solution of 

* Boyal London Ophthalmic Hospital Reports, yoL ii. p. 154. 

£2 
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atropine -(F. 13) shoxild be dropped into the eye so as 
to have the iris nnder its influence when the operation is 
completed; and thus to get the pupil dilated as soon 
as the aqueous is again retained within the anterior 
chamber. 

A speculum is to be introduced between the lids, and 
the eye held down by a pair of finely-toothed forceps 
whilst a Graefe's extraction knife is passed from above 
downwards through the apex of the cone, and do directed 
as to cut a small vertical nap of the cornea not exceeding 
one-eighth of an inch in length and one-twelfth of an 
inch in width. This is to be seized by a pair of iris for- 
ceps and cut off by a pair of scissors. The cut edges of the 
cornea should be then allowed to fall together, and a pad 
of cotton wool and lint be placed over the closed lids and 
secured in its place by a compress bandage (F. 2). After 
twenty-four hours the pad and bandage may be changed, 
but the lids should not be opened to look at the eye until 
at least forty-eight hours after the operation. 

A solution of atropine, gr. 1 ad aquas 5 1» niay now be 
dropped into the lower lid, and re|)eated once daily so as 
to keep the pupillary edge of the iris away from the cor- 
neal wound. After the wound of the cornea has healed, 
a small central leucoma will remain, which will, according 
to its size, impede the sight. To remedy this defect, an 
artificial pupil should be made opposite to that portion 
of the cornea which presents the most normal curvature. 

2. Operation for the Excision of a small circular piece 
of the Cone of the Cornea hy a Trephine. — This operation 
was first suggested and practised by Mr. Bowman, and 
the results have been very successful. 

The following is the description which Mr. Bowman 
has kindly given me of his operation i — 

" In 1869 I had some smsQl cutting trephines, made by 
Messrs. Weiss, adapted, among other uses, to excise a 
defined circular portion of the apex of a conical cornea. 
The instruments vary in diameter so as to remove por- 
tions of different sizes, as required. They are also pro- 
vided with a moveable * stop to regulate the depth of 
penetration. They are rotated by the finger and tnumb. 

" Having found the application of caustic to the 
abraded simace, according to Graefe's method, to be fol- 
lowed by prolonged irritation, I soon abandoned its use, 
and employed the trephines to remove at once a circular 
piece of cornea in its whole thickness, the portion in- 
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dnded in the instrument being seized by small forcepn 
and excised by scissors as soon as the escape of aqueous 
humour showed that the chamber was penetrated at any 
part of the circle. A satisfactory modification of the 
curvature was thus obtained, but with the occasional dis- 
advantaj^e which is apt to attend the complete removal 
of an elliptical or other shaped portion by any method — 
viz., that during the heahng oi the gap, the pupillary 
region of the iris, always contracted while the aqueous 
leaks, is liable to become engajged in the wound, and 
an anterior synechia to result. To prevent this, I prac- 
tised iridectomy simultaneously in some cases, but nave 
recently operated in another way. Instead of carrying 
the trephme quite through the cornea, withdraw it 
when it has nearly reached the membrane of Descemet, 
and then seizing the piece with fine forceps dissect it off 
with a broad needle. The floor thus lefb immediately 
bulges like a hernia, and it is then either punctured at its 
centre or a small central portion of it is excised — the 
object being to allow temporary drainage of the aqueous, 
and thus promote the contraction of the cornea, without 
the risk of anterior synechia, for the small orifice made 
ought to correspond with the centre of the pupil ; and to 
insure accuracy in this respect, I would suggest the use of 
Calabar bean immediately before operating, so that the 
site of the contracted pupil may be a guide to the surgeon. 
If, during the ensuing two or three weeks the aqueous is 
found to have reaccumulated, the central point is again 
opened at intervals of a few days, no pain or irritation 
being thereby occasioned. Indeed, it is remarkable how 
little inconvenience attends the whole proceeding, pro- 
vided ordinary prudence be observed. Tne improvement 
of the curvature goes on during several weeks after the 
final closure of the orifice, and should any conicity be 
found remaining afterwards, a repetition of the operation 
on a smaller scSe will famish the means of correcting it. 

" The opacity resulting from this mode of operating 
seems to be unexpectedly slight, but if required it may he 
concealed by the tatooing process. 

" My experience thus far induces me to recommend this 
operation in even the earlier stages and slighter degrees 
of conical cornea, as a smaller extent of cornea need then 
be involved, and there must be a much better prospect of 
recovering a quite normal curvature than if the operation 
be delayed until the bulge grows greater. A considerable 
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advantage, therefore, of this method would seem to be» 
that by its harmlessness it will admit of being applied to 
a number of slight and incipient cases, which the surgeon 
has hitherto been very timid in meddling with, notwith- 
standing that they are attended with great defects of 
vision which no optical contrivance will correct." 

There are, however, cases of conical cornea which, 
although progressing, are not yet sufficiently advanced to 
justify, with our present limited experience, either of the 
operations described in the preceding paragraphs. For 
such patients, in order to stay the advance of the dis- 
ease, it is desirable to slightly lessen the tension of the 
eve so as to compensate for the diminished resistance of 
tne cornea. This is accomplished by tiie performance 
of an iridectomy, which vdll not only reduce the tension 
of the eye, but probably also improve the sight by 
making a new pupil opposite to that portion of the 
cornea which is the least affected by the conicity. The 
iridectomy should be made rather small, and either di- 
rectly upwards or upwards and inwards, unless special 
circumstances caU for it in a different direction. The 
deformity of the altered pupil will be then so covered by 
the upper lid as to be scarcely noticeable. After the 
iridectomy the cone will generally cease to increase, and 
in some of the recorded cases it has actually diminished. 

Kebato-olobus — Hyd/rophthalmia — is a uniform en- 
largement of the anterior half of the globe, which often 
attains to such dimensions as to prevent the lids from 
closing over it. Both eyes are usually affected, although 
one may be more seriously involved than the other. It 
is sometimes congenital, and maj possibly be due to some 
hereditary syphihtic taint; but it may also come on after 
comeitis. it most frequently occurs in young children. 
The peculiar amazed stare which this deformity of the 
ej^es gives to the patient is very unsightly. The cornea 
will sometimes be seen of almost douole its normal pro- 
portion. In some cases it is slightly cloudv, whilst in 
others its transparency is unimpaired. The adjacent 
sclerotic is thinned and of a bluisn colour, from the sub- 
jacent choroid shining through it. The cmterior chamber 
IS large and deep, and the iria is pushed backwards, fre- 
quency tremulous, and so greatly stretched that its 
ciliary attachment is occasionally drawn within the 
anterior chamber. The pupil is usually rather dilated 
and sluggish, and sometimes oval or pear-shaped. The 
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sight ia always very defective, and in the worst cases com- 
pletely destroyed. The disease is nanally slowly progreBsive, 
Treatment. — TTnlesB the diseaae is steadily increasing, 
and the sight diminishing, I believe it is best to leave 
hydrophthalmic eyes alone. Their powers of repair are 
enfeebled, and they stand operations badly. I have cer- 
tainly seen an iridectomy occasionally do ^ood, bat, on. 
the other hand, I have seen cases in which it did positive 
barm. Stenopaic apeotufles may be tried, and if they 
iniproTe the sight they may be worn. If one eye is 
quite bhnd, and suffering £h)m not being fnlly protected 
by the lids, it may be excised. 

A STipHTLOMA 01 THE CoRKEA IS a projecting for- 
wards or bnlnng of the whole or a part of the cornea, or 
of the new tissue which supplies its place when a part or 
the whole of it has been destroyed by iiynry or disease. 

A staphyloma of the cornea may be eiuier partial or' 
eonvplele, that is to say, it may be limited to a small por- 
tion, or it may involve the whole of the cornea or the 
new strnctnre which represents it. 

Pa&tial Staphkloma op the OoairaA.— When a portion 
of the cornea has been destroyed by slongbing or nlcera- 
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tion> its place is m&de good by cicatricial tiesne, whicl) 
is more or less white and opaque, and in many cases 
incapable of reBiating th.e normal ootward pressure of the 
parts within the eye; slowly yielding, it bolgcB and forms 
an unsightly prominence on tue cornea. 

Treatment. — The objects to be accomplished are : Ist, 
to arrest the pTc^ress of, and, if possible, to diminish the 
bulge; and 2nd, to restore some of the lost sight to the 
eve. Both of these conditions may be often attained by 
tne operation of iridectomy. 

The removal of a piece of the iris by iridectomy exer- 
cises an impoitant influence in diminishing the tension 
of the globe, and thns frequently prevents any further 
increase of the staphyloma, and in a fen instances which 
hare come under my notice the bulging has decidedly 
receded. But, in addition to this, by the exciston of a 
portion of the iris opposite to that part of the cornea 
' which is in the most healthy state, an artificial pupil is 
made, and if the fondus of the eye be sound, and the 
transparency and curvature of the cornea opposite the 
new pupil tolerably good, useful sight will be regained. 

C0MFI>BTE STAPHYIjOMI. op the ComBA IS a bul^IHK 

of the entire Btmctnre which has replaced the origmu 
cornea after it has been destroyed by ulceration or 




Progreet of the IKseose. — After the loss of the cornea, 
the eiposed surface of the iris is soon coated with 
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a film of lympli ; this becomes organized and nlti* 
mately converted into a bluish white cicatricial tissue, 
to which the iris is firmly adherent. The eye will 
now either gradually shrink, or the new tissue will 
yield before the pressure from within and become sta- 
phylomatous. 

Treatmet&t of com/mendng Staphyloma. — If the patient 
be seen earlv, the first object m view is to prevent the 
formation ot the staphyloma, and this is best accom- 
plished by the removal of the lens, if it has not already 
escaped from the eye. After the slough of the cornea 
has separated, the lens will be often seen Iving in the 
centre of the pupil, perfectly transparent and projecting 
slightl]^ forwards; it may then be removed by gently 
lifting it away with the pomt of a fine needle. 

If the eye be not seen until a later period, but when 
the staphylomatous bulging is still recent, and the new 
tissue which occupies the corneal space is yet but imper- 
fectly formed, the plan recommended by Mr. Bowman 
for the removal of the lens may be adopted. A broad 
needle is passed through the most prominent part of the 
staphyloma in the direction of the lens, so as to penetrate 
its capsule, and the lenticular matter is freely broken up. 
The needle is then withdrawn, and through the aperture 
it has made a curette is introduced, and as much of the 
lens matter as is sufficiently soft and diffluent is allowed 
to escapje from the eye along its groove. The puncture 
made with the broad needle may be repeated every two 
or three days until the prominence of tne staphyloma is 
reduced. 

Treatment of Complete Staphyloma of the Cornea, — 
The eye being lost for all visual purposes, the object to be 
accomplished is to get rid of the unsightly staphylomatous 
bulging, and te enable the patient to wear an artificial 
eye. One of the following modes of tj'eatment may be 
adopted :— 

1. The staphylomatous eye may be excised. 

2. The staphyloma may be abscissed. 

3. The staphyloma may be treated by seten. 

1. The Staphylomatous Eye manf be excised,— When 
the bulging is large and unsightly, and causes the patient 
annoyance from iiie obstruction it offers to the free move- 
ments of the lids over it, and there is reason to believe 
that the fundus of the eye is unhealthy, this is the best 
operation. The patient will recover from it more quickl^ 
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than from any other, all chance of future trouble is 
avoided, and an artificial eye can be worn, althongh the 
deception may not be quite ao complete as after a sac- 
cessiul case of abscSHBion of the etaphjloma. 

2. The SlaphyloTna may be abscissed, — ^There are two 
ffiodes of thus dealing with a staphyloma. 

n. The bullying portion may be simply abscissed, and 
the sclerotic wonnd be left to close by granulation. 

8. The staphyloma may be abscissed, and the edges of 
the wound of the sclerotic be brought together by sutures 
after the manner recommended by Mr. Critchett. 

(□.) For the simple abscisHion of the staphyloma, the 
lids should be first separated by a spring speculum, and 
a puncture made with a broad needle at its margin, 
sufficiently large to admit one blade of a pair of aciaeors, 
when with a few snips around its drcumferonce the 
whole of the bulging portion is removed. Another way 
. of abscissing the staphyloma is to transfix its base with 
n Boot-', knife, and Mst cutting through its upper half. 




then to seize hold of the detached portion with a pair of 
forceps, and complete the abscission of the remaining 
Begment either with the knife or with a pair of scissors. 
The apecnlnm is then to be removed, and a pad of cotton 
wool to be applied firmly with a bandage over the closed 
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(J3.) Mr. Critcbett'B operation for abscisBion of the 
ataphyloma was first described by bim in the first chapter 
of vol. iv. of the " Eoyal London Ophthalmic HoBpital 
Beports." The following ia a brief absti-aot ; — 

" The patient being placed under the influence of 
chloroform, tlie staphyloma ia freely exposed by means of 
a wire speculum; a aeries of four or five rather small 
needles, with a senucircnlar curve, are passed through 
the mass about equidistaat from each other, and at such 
poiffltfl as the lines of incision are intended to traverse, aa 
represented in 6g. 8. 

" These needles are left in this position, with both 
extremities protruding to an equal extent from the 
Btaphylonia. 

" llie next atage of the proceeding is to remove the 
anterior part of tbe staphyloma. 

" My nsual plan is to make an opening in the sclerotic, 
about two lines in extent, just anterior to the tendinous 
insertion of the external rectus with a Beer's knife. Into 
this opening I insert a pair of small probe-pointed scis- 
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sors, and cut out au elliptical piece just within the points 
where the needles have entered and emerged. The 
needles, armed with fine black silk, are then drawn 
through, each in its torn, and the sntures are carefully 
tied, so aa to approximate aa closely as possible the 
divided edges of the sclerotic and conjunctiva. The 
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operation is now finished ; the speculum may be removed 
so as to allow the lids to close, and wet lint may be 
applied to keep the parts cool." 

Unless this operation is carefully performed, there is 
apt to be a projecting comer at one or both of the 
extremities of the cicatrix. Such a resiQt is a serious im- 
pediment to the proper fitting of an artificial eye, and 
m^ require a second operation to remedy it. 

Dr. Liebreich has made the following modification in 
Mr. Critchett's operation for abscission of the staphy- 
loma, with the view of preventing the possibility of tne 
sound eye becoming sympathetically affected either from 
the immediate effects of the operation, or from changes 
which may afterwards take place in the stump of the 
abscissed globe. He first introduces a needle armed with 
fine silver wire through the opposite corresponding points 
of the sclerotic immediately behind the central pad) of the 
staphyloma. He then abscisses the staphyloma in the 
manner described at pa^ 59, and iustanuy closes the 
wound temporarily by giving a single twist to the silver 
wire. He next passes three or more fine silk sutures 
through the adjacent cut edges of the sclerotic and ties 
them so as to bring the pa^s into accurate apposition. 
In introducing the needles he does not allow them to per- 
forate the entire substance of the sclerotic, but only to 
traverse through about two-thirds of the thickness of that 
coat, and thus to confine the sutures to the sclerotic 
without permitting them to penetrate the chamber of the 
eye. Having thus brought together the opposed margins 
01 the opening made by the abscission of the staphyloma, 
without including any portion of the choroid either in the 
sutures or between the lips of the wound, he divides with 
a snip of the scissors the silver wire suture and with- 
draws it. 

Abscission of the staphyloma should never be j^er- 
formed where there is reason to suspect pre-existing 
disease of the choroid or retina, as deep hsBmorrhage is 
likely to follow the removal of the front of the globe, 
which may necessitate the immediate excision of the rest 
of the eye. 

My own feeling is against the performance of this ope- 
ration. I prefer the complete removal of the globe to the 
abscission of the front of it, as I have known cases in 
which sympathetic symptoms have arisen in the sound 
eye from the irritation caused by the recurrence of inflam- 
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matiou iix the stomp of the one which hod been ab- 

ecissed. 

3. Treatment of Staphyloma of the Cornea by Selon. — 
For the parpose of reoneing the bulge of the staphyloma, 
80 that an artificial eye may be worn, Voft Graete recom- 
mended that a silk thread seton should be paaeed through 
the ataphyloma, with the view of inducing a suppurative 
inflammation, and a subsequent shrinking of the globe.* 

In from siiteen to thirtj-sii honrs after the introdnc- 
tion of the thread, an acnte Bnppnrative choroiditis will 
be set ap, with chemosis and enlai^^ement of the globe, 
and the seton is then to be withdrawn. The acnte symp- 
toms will gradually subside in from three to eight days, 
and atrophy of the globe will shortJy follow. 

CiLiiRT SiiPHYLOKi — Anterior Sla'phyloma of the Scle- 
rotic — is a staphylomatons projection of the flderotic in 




of (lie lens beneatb the conjuacliTai. With thnt eye the 
patient coald only make out warils of So. SO of Jaeger's 
test-lypea, with tbe aid of a 3-iiicb convex glass. 

* Arcbiv fiiT Opbthnl., vol ix. part ii. p. 10&-109. 
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the ciliary re^on of the eye. It consists of a series of 
grape-like bolgings, with such a thinning of the sclerotic 
coat that the dark colour of the ciliary processes with 
which it is in contact is distinctly seen through it. It 
may be limited to a part, or it may involve the whole of 
the ciliary region of the eye. 

Ciliary staphyloma may be the result of disease or in- 
jury. In the majority of cases it is dependent on a 
chronic irido-choroiditis» accompanied with a gradual 
wasting of the sclerotic in the immediate vicinity of the 
ciliary processes, so that it loses its normal power of re- 
sisting the outward pressure from within the eye, and 
slowly vielding, a dark irregular nodulated promipence 
is developed. As the dwect result of an injury, ciliary 
staphyloma may be produced by a rupture of the sclerotic, 
and especially when there is also associated with it an 
extensive prolapse of the iris and choroid, as is repre- 
sented in ng. 10. 

The prognosis of ciliary staphyloma is always most 
unfavourable; even when slight, there is considerable 
impairment of vision ; but the danger to be apprehended 
is uiat it will increase, and as it enlarges all sight will be 
destroyed. 

Treatment — When a ciliary staphyloma is dependent 
on disease, no matter whether it has originated from con- 
stitutional causes, or from some remote mjury to the eye, 
it may frequently in its early stages be arrested by the 
operation of iridectomy. It is the only remedy from 
wldch I can really feel satisfied that I have seen any de- 
cided benefit : and although in some cases it may fail in 
accomplishing the desired end, yet it is certainly the most 
successful of all the remedial agents I have known prac- 
tised for the relief of this disease. By reducing the ten- 
sion of the eye, the tendency of the staphyloma to in- 
crease is certainly diminished, and in some instances 
completely stopped. It should be remembered that even 
thoush the tension of the eye at the time of the operation 
may be normal, yet the resisting power of the sclerotic 
has been lowered by disease, and that by lessening the 
tension which exists, the condition of the eye is improved. 

If, however, the ciliary staphyloma is produced by a 
rupture of the sclerotic, I know of no remedy. The sight 
which snch an eye retains, even when the staphyloma is 
small, is usually very limited ; but if the bulging be suffi- 
ciently large to interfere with the free movements of the 
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lid, the eye is generally blind. When an eye thus com- 
pletely lost for all visual purposes is unseemly in appear- 
ance, and troubles the patient, the best treatment is to 
excise it* 

Cyclitis, or inflammation of the ciliary body, may 
urise — 

1. From an injury to the eve. 

2. From the extension to the ciliary body of an in-* 

flammation of the iris or choroid, 

3. From constitutional defects. 

Cyclitis, like iritis, may be either plastic, serous, or 
3uppurative. When it is excited by an injury, cjcUtis is 
usually either serous or suppurative ; when it is due to 
an extension of sympathetic or syphilitic iritis it is always 
plastic ; but when it is caused by some constitutional ae" 
feet, not syphilitic, it is mostly serous. 

1. Gychtia from an vnjv/ry to the eye msiy be primary 
and originate simultaneously with iritis as the immediate 
result of the injury, or it may be secondary to an inflami 
mation of the iris which the injury has excited. 

The injuries which are most liable to produce cyclitis 
are penetrating or incised wounds in the ciliary region, 
the lodgment of a foreign body within the eye, a disloca- 
tion of the lens, or the forcible removal of a piece of opaque 
capsule, especially if during the operation any drag has 
been made on the ciliary processes. 

Symptoms. — Pain in tne ciliary region, with marked 
tenderness on pressure ; a pinkish zone around the cornea 
from distension of the ciliary vessels, photophobia and 
lachrymation, and turbidity of the vitreous from inflam- 
matory exudations into it from the ciliary processes. 
After wounds in the ciliary region large masses of lymph 
or pus may be frequently seen with the unaided eye, lying 
benind and to one side of the lens. The iris always par- 
ticipates in the inflammation even when the disease ori- 
ginates in the ciliary body, its strisa become indistinct and 
its colour changed, the pupil sluggish or inactive, and 
posterior synechiaa are formed ; the aqueous grows serous 
and turbid, and there is frequently^ hypopion. The sight 
is greatly impaired, and the tension of the globe is often 
increased. 

2. GycUtis from the extension to the ciliary hod/y of an 
mfUmi/mation of the iris or c^^orotti.-^Inflammation of the 
ins, produced either by injury or disease, may spread first 
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to the ciliary body and then to tlie choroid ; and in like 
manner an inflammation which has started in the choroid 
may by extension give rise to cyclitis and iritis. 

This secondary cyclitis is always a very severe compli- 
cation of the original disease, and frequently leads to the 
complete loss of the eye. It is often induced by syphilitic 
inflammation of the iris or choroid ; it also frequently fol- 
lows traumatic iritis, and it thus becomes one of the causes 
of failure after the operation for extraction of cataract. 

The Symptoms are similar to those described in the 
preceding section, but in this secondary form of cyclitis 
the advent of the extension of the inflammation to the 
ciliary body is marked by an addition to the severity of 
the pre-existing symptoms ; there is increased vascularity, 
photophobia and lachrymation, pain in the ciliary region, 
which is increased by pressure, and frequently also an 
increased tension of the globe. 

3. Cyclitis from constitutional defects. — Under this 
heading I do not include the secondary cyclitis which may 
arise from an extension of an iritis or choroiditis produced 
by any constitutional cause. I refer only to a special 
class of cases in which the cyclitis occurs as a primary 
disease and seems to be always due to some constitutional 
defect, such as great debility, exhaustion from mental 
anxiety or overwork, anasmia, menorrhagia, profuse leu- 
corrhoea and amenorrhoea. This form of cychtis is a com- 
paratively rare afiection, but it is sufficiently frequent to 
deserve careful study as it is very destructive to the eye. 
The patients whom I have seen have been generally women, 
and the causes have been usually menorrhagia, profuse leu- 
corrhoea, and amenorrhoea. I have however met with a 
few cases of this affection in men, and in them the disease 
has been clearly referrible to nervous exhaustion from 
overwork combined with great mental anxiety. In all the 
cases the disease has been tedious in its course, extending 
offcen over many months, very recurrent, and but slowly 
amenable to treatment. 

Symptoms, — ^The disease usually commences on one 
side ot the cornea in the ciliary region with a small patch 
of a purplish-red col6ur closely resembling episcleritis. 
This gradually extends and soon a bluish-red halo exactly 
corresponding with the ciliary region surrounds from one* 
third to the entire circumference of the cornea. When 
only a portion of thd region surrounding the cornea is 
affected the purplish-red shades off at each extremity into 
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tlie colonr of tbe rest of the eye, wHcli is in some cases 
nndulj vascular, in others almost of the normal whiteness. 
The margin of the cornea corresponding to the deep red 
zone is sughtly blarred and indistinct, and seems to blend 
with the sclerotic. In some cases the whole surface of the 
eye is red, but the peculiar purplish tint which corre- 
sponds with the cihary region is always distinct and 
serves to mark well the nature of the anection. As tiie 
disease progresses the iris becomes involved, the aqueous 
grows serous, and there is occasionally hypopion. The 
sight is impaired, in some cases to a great extent, and the 
tension of the globe is frequently increased. If the disease 
continue unchecked the sicht will be entirely destroyed 
and the eye will rdtimately become soft. Through all the 
stages of the disease there is pain in the eve, varying in 
degree from tenderness to a dull heavy aching; there is 
frequently also pain in the brow and down the inner side 
of the nose. 

Prognosis of Cycl/Uis,—!. When cyclitis is due to an ex- 
tension of the inflammation from the iris or choroid it may, 
under judicious treatment, subside, but it must always be 
regarded as a very serious complication. 2. When, how- 
ever, it arises from an injury, the prognosis is very un- 
favourable ; if the inflammation subside under treatment, 
the eye generally becomes sofb, and partially shrinks, and 
all sight is destroyed ; the great danger to be feared is 
lest while endeavourinff to save the injured eye, the other 
should become sympathetically aflected. 3. When cyclitis 
is caused by some constitutional defect, as mentioned in 
the last section, it is generally very tedious, but ultimately 
amenable to treatment. There are, however, occasionally 
cases in which the disease resists all remedies and the 
eye is lost. 

Treatment of Cyditis, — ^When cyclitis is secondary and 
proceeds from iritis or choroiditis, the treatment recom- 
mended in the sections devoted to these diseases must be 
folbwed. When, however, it is cauaed by an injury, no 
special medicinal treatment will be of service. At the 
commencement of the attack, leeches should be applied to 
the temple, and warm belladonna fomentations (F. 8), to 
the eye, and in the intervals between the applications, 
the eye may be kept at rest by a slight compress and 
bandage. If this snould fail to give relief, a fold of linen, 
wet with the belladonna lotion, may be laid over the closed 
lids. The bowels should be freely acted on by a purgative, 

p 
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and if the pain is severe opiates should be given at bed- 
time. The strength of the patient mnst be maintained by 
a liberal diet, and a moderate amount of stimulants may 
be allowed. K necessary, tonics of quinine or bark should 
be prescribed. The results, however, of cyclitis proceed- 
ing from injury are so unfavourable, both as respects the 
injured eye ana i^e risk to which the sound one is exposed 
from sympathy, that if the inflammation does not yield 
rapidly to treatment I would strongly urge the removal 
of the globe, and this especially if the accident be a wound 
in the ciliary region. 

When cyclitis arises from some constitutional defect, 
the treatment must be directed to the special cause in 
each individual case. K it proceed from exhaustion due 
to overwork or mental fatigue, rest must be given to the 
patient, and tonics of iron, quinine, or bark combined with 
the mineral acids and in some cases with small doses of 
liquor strychnise (F. 66, 69, 71). If the disease be caused 
by functional monorrhagia the mineral adds with tinc- 
ture of cinnamon (F. 61) will be often found beneficial, 
or should these fail, small repeated doses of the fluid 
extract of ergot (F. 63) will frequently afford relief. 
When there is profuse leucorrhoea the tincture of the 
perchloride of iron with dilute hydrochloric acidj (F. 76) 
or with quinine (F. 71) will generally do good. K ame- 
norrhcea be the cause of the cyclitis means must be taken 
to restore the uterine functions and the iodide of potas- 
sium with ammonia (F. 83), or the iodide and bromide of 
potassium with iron (F. 82), or the borax mixture (F. 62), 
may be tried* In all such cases the bowels should be 
made to act regularly and rather freely, and for this 
purpose small doses of the decoct, aloes with gentian 
(F. 91) or the pil. aloes cum jalap& (F. 95), or the pil. 
aloes cum nuce vomica (F. 96), may be given as often as 
maybe found necessary. Haifa small tumblerful of Fried- 
richshall water taken with the same quantity of warm 
water whilst dressing in the morning often acts in a veiy 
satisfactory manner, and may be repeated every or every 
other morning if required. If the eye should become in- 
creased in tension an iridectomy snould be performed ; 
and I would even advise an iridectomy if the eye has 
passed the stage of increased tension and has begun to 
soften, provided the cyclitis still continued. 

Efisclebitis is a small diffuse swelling beneath the 
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conjanctiva, nstially on the temporal side of the cornea, 
and near the insertion of the recti mnscles. It has a 
smooth snrface and is of a dusky red colonr, and is ap- 
parently cansed by some plastic effosion on the sclerotic. 
There is generally some redness of the conjunctiva imme- 
diately over it, and sometimes chemosis. The dark hue 
of the swelling seems due to its being supplied by the 
deep subconjunctival vessels which in some cases mav be 
seen running up to it. The affection appears to be local 
and confined to one side of the cornea. The degree of 
suffering it produces is very variable. In some patients 
I have seen considerable irritation, with severe neuralgic 
pain in the eye ; whilst in others the only annoyance has 
been the disfigurement which the bloodshot appearance 
has produced. The disease is generally very tedious in its 
course, and frequently recurrent. For a time the swelling 
seems to increase in size and redness ; it then gradually 
fades in colour, diminishes, and ultimately disappears. 

Treatment — When there is no irritation, a mild stimu- 
lating application to the eye does the most good, and "the 
guttsd zmci chlorid. (F. 19), or the guttsa zinci sulphatis 
(F. 20) may be ordered twice a day. If, however, there is 
photophobia and lachrymation, the guttsB atropisB (F. 13) 
or the lotio belladonnsB should be prescribed. The state 
of health should be carefiilly inquired into, and if any 
irregularity of the functions of any of the organs be de- 
tected, suitable medicines should be prescribed. Id some 
cases I have found benefit from the administration of the 
iodide of potassium, given either with an alkali (F. 80), or 
with small doses of iron (F. 81), according to the require- 
ments of the patient. 

INJURIES OF THE CORNEA AND SCLEROTIC. 

FoEEiGN Bodies on the Coknea oe on the Conjunctiva 

LDTING THE LiDS : — 

Symptoms. — Great irritability of the eye accompanied 
by a copious fiow of tears ; an almost absolute inability 
to raise the upper eyelid and face the light ; and a dis- 
tinct feeling of grittiness as if something were in the eye. 
Thes uddenness of the attack and the exposure to which 
the eye has been subjected are also points te be noted. 

Treaiment, — ^To- examine an eye which is suspected to 
be suffering from the presence of a foreign body, the 
patient should be made to sit in a chair wma. his face to- 

f2 
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wards a, window, so that a good light ma; ikU upon the 
eye. The lower lid should oe first drawn down, and if 
an J particle of dnst or chip of iron is seen, it can be readily 
removed. Sext the cornea ahonld be carefully Bcauned 
over, by turning the head of the patient in different posi- 
tiona, so aa to caaae the light to fall obliquely on the eye, 
first on one x>art of its smface, and then, upon another ; 
or by naing a two-inch focus convex lens a column of light 
may be directed over the cornea, bo as to illumine each 
portion of it in uncceasion. Often it is exoeedinj^ly diffi- 
cult to detect a fine spicnlum of steel, or a fragment of 
flass, or indeed any minute shining substance which may 
ave been itopacted on the cornea. In cases of donbt or 
difficulty the qneation may he aetUed by taking the 
patient into a darkened room and exaniining the corneal 
surface by oblique illnmination. with ophthalmoscopic 
light. Should the cornea be free, the under aurface of 
the upper hd should be then examined. 

To evert the tipper Ud, the surgeon, standing behind the 



head of the patient, aeizes with nis left finger and thumb 

" ' ' " of the eyelid, and drawing them slightly 

lobe, he at the same moment with his right 
presses the end of a probe on the integument oi the lid 




downwards and forwards, so as to tilt the upper edge of 

he tarsal cartilage downwards, and by this mancsuvre 

evert it. One finger of the left hand is then made to 
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press gently the tnrned-up edge of tlie lid against the 
brow, to maintam it in its everted state, and the patient 
is told to look down so as to expose as fallj as possible 
the ocnlo-palpebral fold of mncons membrane which ex- 
tends from the posterior edge of the cartilage on to the 
eye, as shown m fig* 11. The nnder surface of the lid 
thus exposed may be then carefully inspected, and the 
cause of the irritation, if any is found, be removed. 

If tins foreign bo&y is not deeply buried, but is either 
lying on the surface, or slightly sunk into the epithelium 
of the cornea or conjunctiva of the lids, it may 
be easily removed by a spud (fig. 12), or by a Fig. 12. 
broad needle. n 

If the foreign body is bwried deeply in the cor* J 
need tissue, a broad needle should oe passed into, 
but without penetrating the cornea : inserting it 
just by the side of the object, it should be made 
to traverse the corneal lamellse until the broad 
part of the blade is behind the foreign body, 
when, by thus giving a firm support upon which 
to act, another neeSe may be fearlessly used to 
pick gently from the surface until it reaches the 
object, which can then be lifted away. Should,^ 
however, the foreign body have so deeply pene- 
trated the cornea that it is feared any attempts to reach 
it from its surface may end in pushing it into the ante- 
rior chamber, a broad needle should be passed into the an- 
terior chamber and pressed against the mner surface of the 
cornea immediately oehind the foreign body, and carefully 
and steadily held in this position, whilst the surgeon, 
with another needle, scrapes through the cornea, layer 
after layer, until he reaches it. 

Having removed the foreign body, one or two drops of 
olive or castor oil may be dropped into the eye. The eyes 
should not be used for two or three days, and i£ there is 
pain, or a continuance of the irritation excited by the 
foreign body, two or three leeches should be appUed to 
the temple, and the e^e fomented with hot water or de- 
coction of poppy heads or belladonna (F. 8, 9). 

When the foreign body has been allowed to remain for 
some days embedded in tiie cornea, it frequently lights up 
a halo 01 inflammation doround it, which may extend untfl 
it includes the whole or the greater part of the corneal 
tissue. The epithelium of the cornea immediately aroond 
the foreign particle becomes first whitened and swoUmi, the 
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foreign body is loosened from its bed, and if not boried 
too deeply in the corneal tissue, may be detached, and 
washed away by the tears to the inner comer of the eye. 
But while these changes are going on in the cornea, the 
yascolarity of the eye is increased, a zone of red vessels 
is seen around the cornea, and the eye is very intolerant 
of li||;^ht. Generally all these symptoms subside after the 
foreign body has oeen removed, whether it be by the 
Burgeon, or, as in some cases, by the natural reparative 
efforts of the eye ; but occasionally the inflammation of 
the cornea which the foreign body has lighted up is 
severe and difficult to arrest, and even when cured leaves 
behind it a nebula which impairs the vision of the eye. 

Abrasions of the Cobnea. — An abrasion of the cornea 
is the forcible removal of a portion of the epithelium from 
its surface. It is always the result of an injury. 

Symptoms. — ^Immediately after the accident there is 
photopnobia, great lachrymation, and conjunctival red- 
ness, with a feeling as if a foreign body were in the eye. 
On examination of the eye before a good light, the abra- 
sion will be recognised by the gUstening facet, which will 
be seen at the part where the cornea has been denuded of 
its epithelium. 

Progrtogis, — Favourable in a healthy person ; but in a 
delicate or exhausted patient, ulceration of the cornea, 
diffuse suppurative comeitis, and ultimate loss of the eye, 
may be caused by this apparently sH^ht accident. Abra- 
sions of the cornea frequently occur m mothers who are 
suckling ; the child unconsciously claws at the eye, and 
scratches off a little of the epithelium from the cornea. 
As the health of the mother during lactation is often 
very unfavourable for the repair of mjuries, very severe 
inflammation may follow, which may lead to complete 
destruction of the eye. 

Treaiment. — If there is a simple abrasion of the cornea, 
and the patient is seen soon after the accident, a drop of 
castor or olive oil, or cream dropped into the eye, will 
often give temporary relief, and may be repeated every 
two or three hours for the first day or two. Gkntly 
dosing the eye and applying over it a cotton-wool com- 
press with a sinffle turn of a soft roller will give great 
ease, by effectuaUy excluding the eye from light, and by 
preventing the up and down movement of the lid, which 
serves to irritate the abraded surface. If the eye is very 
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Sainfal, the bandag^e may be removed three or four times 
urinff the day, wmlst the eye is bathed with hot water, 
or wim a decoction of poppy-heads, and two leeches may 
be applied to tiie temple. If untoward symptoms come 
on, such as ulceration or abscess of the cornea, warmth 
and soothing remedies are still best suited. A warm 
belladonna romentation (F. 8) may be used, frequently 
applying it to the eye with a hollow sponge, so as to 
steam it, and thus relax and soothe the inflamed parts. 
In addition to this, two or three drops of a solution of 
atropine, gr. I ad aqusB X I, may be topped twice a day 
into the eye. H th?aqueou8 grows turbid, and hypopion 
foUows, topping the anterior chamber with a fine^dle, 
and lettinff off the aqueous, will often do good. 

When abrasions of the cornea take on these unfavour- 
able symptoms, as they frequently do, it is usually on 
accoxmt oi some condition of the patient's health specially 
unfavourable for the repair of mjuries. Too great ple- 
thora, ansemia, a constitution broken by drink and rough 
living, or one enfeebled from some exhausting cause, 
such as suckling, may retard recovery or induce symptoms 
dangerous to tiie eye. Such conditions of system must 
regulate our constitutional treatment. In the one class 
of cases moderate antiphlogistic treatment will be called 
for, whilst in the other, the patient must be propped up 
by stimulants, and all irritation be allayed by s^atives. 
Opiates in these cases are of the g[reatest service, and a 
few minims of the liq. opii sedativ. combined with Hq. 
cinchonsa given three or four times a day wiU sometimes 
completely change the character of the inflammation, 
and induce a healthy action and a speedy recovery. 
If it should be preferred to ^ve the opiate m one dose 
at night, it should be sufficient in quantity to produce 
sleep, as a single moderate dose will excite rather than 
tranquillize. 

FEinBTBATpTG Wounds of the Gobnsa and Sclerotic. — 
A small incised wound of either the cornea or sclerotic, 
provided none of the other textures of the eye are injured, 
18 almost harmless ; it rapidly heals, and no after incon- 
venience is experienced. We nave evidence of this in the 
numerous operations on the eye, and especially in those 
for cataract and iridectomy. Wounds, however, which 
are produced by accident, are generally complicated by 
either contusion, haemorrhage, prolapse of the iris, lacera- 
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tion of the leas capsule, or lose of Titreons ; and some' 
timeB by &11 these casualties together. The danger of a, 
corneal wound is immensely increased if it should extend 




eje with & eaping wound of the scle- 
n wag aaccessflill; treated witli a Sue suture. The 
De under mj care at the Royal London Ophthalmic 
HoBpital, in March, 1869, a few boars after he had met with 
the following accident : — Whilst engaged Lreaking stoaes, a 
fragment of stone Sew up, and atruck him on the left eye, 
GRUsiag a, jagged vonnd in the sclerotic in the lower part 
of the eve, at a short distance from the cornea. There had 
been evidently an escape of a smaU quantity of vitreous. The 
wound presented the appeHrance represented in the wood- 
cut ; it was gaping, and ila lower edge was prominent, and 
Bl<iod away from Che upper margin, which was somewhat 
depressed. From the man's account it was clear that there 
was no pardcle of stone lodged within the eye. 

Ab it was imposaible to bring the edge of the Wound 
together without a sutnre, I introduced a itingle thread through 
the Qointa marked in the drawing, and brought the divided 
parts into apposition. The patient progressed most favour- 
ably, and the wound completely nnil^ ; the presence of the 
stitch produced no irritation, 

into the ciliary r^iiion, as there is then great risk of the 
other eye becoming affected with sympathetic ophthalmia. 



PENETRATINQ WOUNDS. 78 

Perforating wounds in tlie sclerotic are much more 
fatal to the eye than similar wounds in the cornea ; they 
are more difficult to heal, and they will occasionally remain 
patulous, and this especially if the cut be in tne lower 
region of the eye, and there has been a loss of vitreous at 
the time of the accident. 

This occasional incapacity to unite is due to the con- 
tinued gaping of the wouna, caused partly by the rigid 
cup-like sclerotic being unable to adapt itself to the 
sudden diminution of bulk induced by an escape of 
vitreous; and partly also by the continued draining of 
the vitreous through the wound, which tends to keep the 
cut edges apart by preventing the eye from being again 
plumped out by an abundant secretion of aqueous. If, 
however, the wound in the sclerotic be closed by a fine 
suture, and the escape of vitreous be thus arrested, union 
will at once take place. 

The suture should be of the finest silk, to each end of 
which a small needle should be fastened so as to allow of 
the silk being drawn through each edge of the wound 
separately, and from within outwards. 

Oeneral Treatment — ^The primary treatment must be 
soothing ; the patient should be kept in a subdued light, 
and the injured eye should be closed, and a compress 
bandage (F. 2) applied over the lids. Two or three 
leeches should be applied to the temple, thus anticipating 
rather than waiting for any excessive action which may 
arise, and one or two drops of a solution of atropine 
(F. 13) should be dropped into the eye twice a day, each 
time the compress is readjusted, ^ter a few days the 
compressing bandage may be discontinued, and warm or 
cold applications to the eye may be substituted in accor- 
dance with the feelings of the patient. Belladonna may 
be used either in the form of a cold lotion or a warm 
fomentation. 

The Constitutional Treatment will vary somewhat with 
the condition of the patient. It must, however, be 
remembered that affections of the cornea, even though 
they are traumatic, will not bear much depletion. The 
inflammation which follows such injuries is reparative in 
its action, and requires to be watched and kept from ex- 
ceeding its proper limits, rather than that means should 
be taken completely to check it, as the part may perish 
from a want of vital action, as well as from an excess of 
energy. 
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If the patient is robust, a brisk purgative (F. 99 — 101) 
may be prescribed, with some saline or diaphoretic medi- 
cine (F. 66, 57). A regular antiphloffistic course is seldom 
if ever required. A moderate, well-regulated diet, the 
avoidance of more stimulants than the case demands, 
and rest both to the eyes and body, place the patient in 
the condition most favourable for recovery. Pain in the 
eye sufficient to prevent sleep should be relieved by opiates, 
taking care at the same time that there is a regular daily 
action of the bowels. 

In delicate and feeble patients it may be necessary to 
order from the very commencement a hberal diet and a 
certain amount of stimulants; and to prescribe tonics, 
such as the mineral acids with cinchona, or quinine (F. 
66, 69), combining a few minims of liq. opii with each 
dose, to allay the constant irritabihty which injuries to 
the cornea often excite in such patients ; or the opiate 
may be given in one full dose at bedtime. 

For wounds of the cornea complicated with prolapse of 
the iris, or wound of the lens, see articles Pbolap se of the 
Ibis, and Traumatic Catabact. 

Rupture op the Etb through the Sclerotic. — This 
is the most severe injury that can happen to the eye. It 
either destroys the eye at once, or else so impairs it that 
it seldom sufficiently recovers to be of much service. It 
is usually caused by blows on the eye with the fist, or 
with some blunt or semi-blunt instrument, or by the 
patient falling and striking his eye against some project- 
mg object. The exact spot at which the e^e will burst 
depenas partly on the situation of the pomt which re- 
ceives the force of the blow ; still the locahty in which the 
rupture takes place is so frequently the same that the 
eomcidence must be due to more than mere accidental 
circumstances. 

The split in the sclerotic is almost invariably near the 
margin of the cornea, following somewhat the direction 
of its curvature, about one-sixteenth to one-eighth of an 
inch distant from it, and immediately anterior to the in- 
sertion of the recti muscles. The rent most commonly 
occurs in the horizontal diameter and upper region of the 
eye, in a line extending inwards from between the margin 
of the cornea and the superior rectus as shown in fig. 14. 
The next most frequent site is towards the inner side, be- 
tween the cornea and the internal rectus. It is com- 
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paratiTelj- leldom that it occnra to the lower or outer side 
of the cornea. If the rent be either to the imner or the 
outer aide of the cornea, the split is more or less vertical, 
thna following the citrve of the cornea. 

The cornea itself may be, and is f reqnentlj, ruptnred 
by blows on the eye; but the injury when confined to 
the cornea is nBually leas acTere BJid the result less dis- 
astrons than when the rent ia through the sclerotic. A 
blow to rapture the aclerotio must be direct or nearly so. 
and inflicted with great force ; whereas & aide or glancing 
one will split the cornea. 

Ia rupture of the sclerotic, the injnty is unfortunately 
not confined to the laceration only d this coat. The 

Fio 14. 




a the appeoraace of an eye vhich lisd 



•ppljinK at the hoapitot, the patient fell o 
Btnick the right eye. There was a dark cicatnz id tne upper 
anil inner region of the eya, markiDg the eitent of a rupture 
in the sclerotic. Tha upper half of the iria was wanting, 
having been carried away by the lens, which had been et 
truded through tha rent in the sclerotic at the time of the 
injur]?. A clot of blood occupied the pupil, so that the fundus 
could not be lighted up for onhthalnioscc 



a lighted up for ophthalnioscopio ^. 

The poor fellow had already lost the sight of the left eye, 
finm a blow dz years preTionsly, which had appareauy rup- 
tured the globe. 

force whict is required to produce it is so great that all 
the tissnes within the eye aofier more or less. A portion 
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of the iris is often prolapsed through the wound, and in 
some cases the greater part or even the whole of the iris 
is detached and shot ont with the lens. The lens is 
nsnally dislocated; — ^most frequently it is jerked put 
through the wound, and escapes unnoticed. 

There is generally free hsBmorrhage from the different 
structures of the eye involved in the injury. From the 
torn iris and ciliary processes blood is usually ef^ed 
into the anterior chamber and into the vitreous: and 
from the ruptured choroidal vessels blood clots are 
formed between the choroid and retina, and frequently 
also between the choroid and sclerotic. Vitreous humour 
may escape from the wound at the time of the accident, 
and occasionally in a sufficient quantity to cause a partial 
collapse of the globe. 

Prognosis. — Our prognosis in cases of rupture of the 
eye must always be very unfavourable ; the wound is a 
contused and lacerated one — ^the most unfavourable for 
primary union — and it is in the ciliary region, the part of 
the eye worst suited for the reception of injuries. 

There are, however, cases in wnich a certain amount of 
sifi^ht is regained after a rupture of the globe through the 
sderotic, and in my work on " Injuries of the Eye" I have 
recorded the history of patients who after a rupture of 
the globe and dislocation of the lens from the eye have 
recovered sufficient sight to be able to read with a lens 
No. 20 of Jaeger's test types.* 

Treatment. — When the patient is seen shortly after the 
accident which has ruptured the sclerotic, it is often 
difficult to ascertain the exact amount of damage the eye 
has sustained, as the anterior chamber is usually filled 
with blood, and the deeper parts of the eye thus masked 
from observation. In such cases it is well to watch the 
patient and to wait a few days before deciding on the 
ultimate course to be adopted. Two or three leeches 
should be applied to the temple of the injured side, and 
repeated in twelve or twentjr-iour hours if the eye is very- 
painful. Soothing applications afford the greatest relief, 
and a double fold of linen wet with the opium or the 
belladonna lotion (F. 33, 36) may be laid over the closed 
lids. If the eye progresses favourably, towards the end 
of tiie week the blood in the anterior chamber will have 
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been snffidentl j absorbed to allow of a more accurate 
examinatioii being made. The patient, though unable 
to discern objects, ought now to have a fair perception 
of light ; failing to possess this, a very unfavourable prog- 
nosis must be formed. 

If after a fair trial of treatment the eye is found to bo 
irreparably destroyed for aU purposes of vision, my own 
feelmg is, that it is by far the safest and wisest plan to 
remove it ; a long period of certain anxiety will be thus 
saved; all further suffering will be ended, and the safety 
of the other eye will be secured. 

There are, however, certain cases of ru|)ture of the 
globe in which the injury has been so extensive, that the 
eye has been manifestly destroyed at the time of the 
accident. A severe rent in the sclerotic or cornea, with 
extrusion of the lens, and a portion of the iris and 
choroid, together perhaps with a collapsed or softened 
state of the globe from a loss of vitreous, would render 
any attempt to preserve the eye not only futile but 
trifling. After sudi an injury the only proper treatment 
is at once to excise the globe. 



CHAPTER ni. 

DISEASES G¥ THE IBIS AND VrTBEOUS HUICOUB. 

Ikitis, or Inplammation op the Ieis, may be aprimwry 
dieeaee, or it may be secondanry to an inflammation of one 
or other of the coats of the eye. 

Primary Iritis may arise — 1. From some constitutional 
taint, as syphilis, rheumatism, or sout. 2. From sudden 
exposure to cold. 3. From an injury to the eye, which 
may be either mechanical or chemical, and to this form 
the term tr<w/matic is applied. 

8econda/ry IrUia is caused by the extension of an inflam- 
mation from one of the tissues of the eye with which the 
iris is connected, as in corneo-iritis, and choroido-iritis ; 
the flrst word in each name indicating the site in which 
the disease commenced. Primary iritis may also in its 
turn implicate secondarily the neighbouring structures ; 
thus we have irido-cyclitis, and irido-choroioitis. In the 



78 DISEASES OF THE IRIS. 

first-mentioned case, the ciliary body has become secon- 
darily involved ; and in the second, the choroid. Some 
authors have classified iritis in accordance with the in- 
flammatory exudation which is supposed to characterize 
each form of the disease, and have described iritis as 
plastic, serous, and suppurative. It should, however, be 
remembered that iritis is seldom either solely plastic, 
serous, or suppurative ; in rheumatic and syphuitic iritis 
we have effusions both of serum and lymph ; and trau- 
matic iritis is often at first serous and afterwards suppu- 
rative. I prefer, therefore, where it is practicable, to 
prefix to the term iritis the name of its exciting cause, as 
it indicates the course of treatment to be adopted. I shall 
describe, therefore, in sections, the following varieties of 
the disease, and shall point out the peculiarity of the 
inflammatory exudations in each. 

1. Syphilitic 

2. Eheumatic and gouty 

3. Serous ^Iritis. 

4. Suppurative 

5. Traumatic 

Iritis may be either acute or chronic ; but whichever it 
is, its symptoms and progress are modified by iSke cause 
which produced it. 

General Symptoms op Iritis. — The aqvsous becomes 
yellow and serous, and as the disease advances it fre- 
quently grows turbid firom flocculi of lymph or pus which 
will sometimes sink to the bottom of the anterior cham- 
ber, forming hypopion. 

The iris loses its striated appearance from lyinph 
effused on its surface and into its texture; its colour 
becomes consequently changed, and its brilliancy is 
dulled. A blue or a grey ins assumes a greenish nue, 
and the darker irides grow of a rusty or brownish red. 
The change of colour of the iris at the commencement of 
the attack is often more apparent than real, and is due 
to the iris being seen through a yellow serous aqueous, 
which imparts to a blue or a grey iris a greenish tinge, 
but in the more advanced stages the altered colour and 
loss of striation is dependent on fibrinous effusion. 

The 'pupil is contracted and sluggish in its action, and 
the pupillary margin soon contracts adhesions to the cap- 
sule of the lens, at first only at points, so that when 
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dilated with atropine, the nnattaclied parts only being 
acted on, the pupil assnineB a jagged irregular outline. 
But if the disease be unarrested by treatment, the whole 
pupillary mar^ becomes sealed to the lens capsule, 
forming what is termed complete synechia ; and so firm is 
the bond of adhesion, thai atropine will frequently fail 
to dilate any portion of the pupil. The disease still prO'^ 
gressing, lymph is effused on the capsule of the lens 
within the pupillary space. 

The Vascularity of the Eye in Iritis. — The conjunctival 
surface is generally suffused, and in some cases there is 
great redness with slight oedema ; but the chief seat of 
the increased vascularity is in the ciliary vessels, which 
are seen as a red zone around the cornea. This vascular 
ring is one of the early symptoms of iritis, and one of 
the most constant. 

In severe cases the increased vascularity of the iris is 
so great, that distended varicose vessels may be often 
seen with the unaided eye coursing along the surface of 
the iris. 

The impairment of vision is always considerable, and it 
increases as the disease advances. It is due to the fol- 
lowing causes — ^the turbid aqueous, the lymph on the 
capsule of the lens in the pupillary area, and frequently 
also to the impaired power of accommodation caused by 
an extension of the inflammation to the ciliary body. 

The decree of pad/n in iritis is very variable : in some 
cases it is slight, whilst in others it is most acute, and 
forms one of the prominent symptoms. The pain is of a 
neuralgic character — in the eye, around the brow extend- 
ing upwards over the side of the head, and downwards 
along one side of the nose. In syphilitic iritis the pain 
is usually slight, whilst in the rheumatic form it is often 
very intense. 

Intolera/nce of Ught is not as a rule a marked symptom 
in iritis. There is generally some photophobia, but it is 
seldom that it amounts to the intense dread of light 
which is witnessed in some of the affections of the cornea. 
To this, however, there are occasional exceptions ; and in 
a few cases of rheumatic and traumatic iritis, I have seen 
as much photophobia as is met with in the most acute 
comeitis. 

In iritis there is a strong tendency to recurrence. An 
eye which has once suffered is rendered specially liable 
to another attack, and this is peculiarly tne case in the 
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rheumatic form of the disease. So frequent indeed are 
the recurrences of this variety of iritis, that by some it is 
designated by the special name of recn/rrent iritis. Such 
are the general symptoms of iritis ; but any one of them 
may be modified oy the cause which has given rise to the 
disease. I will now briefly consider some of the charac- 
teristic and diagnostic symptoms of the special forms of 
iritis already mentioned at page 78. 

Syphilitic Ibitis usually first appears during the 
secondary eruption, or just as it is beginning to fade. It 
is characterized by a peculiar tendency to the rapid effu- 
sion of lymph, which, if not arrested by appropriate 
treatment, soon leads to permanent damage of the eye. 
The effusion of lymph is often so copious, that nodules of 
it as laree as millet seeds will be seen along the margin 
of the iris, and sometimes the deposits are in single 
isolated patches of a greater size. I have seen a third of 
the iris covered with one solid mass of lymph, and the 
pupil completely occluded by it. I have never known a 
case of syphilitic iritis go on to suppuration. The pain 
and dread of light are not usually marked symptoms, and 
certainly are not so severe as is commonly found in the 
rheumatic form of the disease. 

Treatment of Syphilitic Iritis, — Mercury is here impe- 
ratively called for. It should be given in doses sufficiently 
large and frequent to bring the patient quickly under its 
influence, but as soon as the gums begin to grow tender 
and spongy, the quantity should be diminished so as to 
avoid anytning like profuse salivation. A piece t^e size 
of a nut of the unguent, hydrarg. may be ruobed into ihe 
axilla night and morning; or a pill with calomel and. 
opium (F. 106) may be given three times a day. If the 
patient is feeble, quinine may be prescribed at the same 
time, and this may be conveniently ordered in a pill or 
mixture (F. 69) during the day, whilst the mercurial in- 
unction is used night and morning. If the patient has 
already been salivated before he first comes under treat- 
ment, the iodide of potassium mixture (F. 80). should be 
given, and a slight mercurial action may be kept up by a 
httleof the unguent, hydrarg. c. belladonna (F. Ill) bemg 
rubbed into the brow and temple, and allowed to remain 
on during the day ; or, if the patient can bear it, pil. 
hydrarg. subchlorid. comp. gr. 6 may be ordered every 
-^ther night. When all the effused lymph has been 
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absorbed, and the iritis has nearly subsided, tbe mercurial 
medicines should be omitted, but the iodide of potassium 
should be continued for two or three months combined 
with a bitter tonic, or if the patient is anasmic, with some 
preparation of iron (F. 81). If the iritis recur after some 
months, or if it assume a chronic form, a mixture of the 
perchloride of mercury with the iodide of potassium 
(F. 87) will be often found of great service. Atropine is 
essential in the treatment of every form of iritis, and 
should be ordered at the very commencement of the attack, 
and persevered in during i& continuance. A solution of 
the strength of gr. 2 ad aquas ^ 1 should be dropped into 
the eye twice or three times a day. The object is to keep 
the pupil dilated, and by so doing to tear through any 
adhesions which may have formed between it and the 
lens capsule. It also allays irritation, and by paralysing 
the accommodative power places the eye in a state of rest. 
When the atropine lails to give ease, or acts as it does in 
exceptional cases as an irritant, the belladonna lotion 
(F. 33) may be substituted. 

If, however, the pupil should become closed by the 
effusion of lymph on to the pupillary area of the lens 
capsule, and by posterior synechia, an iridectomy should 
be performed when the eye is free from inflammation, for 
the purpose of making an artificial pupil, and for prevent- 
ing the recurrence of the iritis. 

Bheumatig Iritis is chiefly a serous inflammation ; 
some lymph is effused, sufficient to cause tags of adhesion 
between the iris and lens capsule, or even in severe 
cases to produce a complete closure of the pupil ; but it is 
not poured out as in the syphilitic form m quantities to 
be easily seen on the surface of the iris witn the naked 
eve. The aqueous is yellow ahd serous. The apparent 
change of colour in the iris in rheumatic iritis is often 
mainly due to the yellow aqueous through which it is 
seen. I have frequently noticed the greenish-coloured 
iris at once restored to its normal grey or blue, when the 
yellow aqueous escaped, either from a puncture in para- 
centesis of the cornea, or in the operation of iridectomy. 
Bheumatic iritis is often associated with rheumatipra 
elsewhere, such as pains in the Hmbs or joints ; or the 
patient has suffered previously from rheumatic fever. In 
some cases where there are frequent recurrences of iritis, 
the patient is never completely free from rheumatic pains ; 

a 
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if tlie limbs and the joints are exempt, tlie soles of the 
feet or the heels are tender. 

Bheumatic iritis is very recurrent, and although the 
eye may recover from each attack, yet fresh traces of the 
disease are each time left, which greatly cripple if they 
do not eventually destroy the eye. The pain is severe and 
neuralgic, and sometimes very intense. There is also 
frequently a great dread of light, which is often quite 
out of proportion to the severity of the attack. I iave 
had patients with rheumatic iritis suffer from such intense 
photophobia that they were unable to tolerate a ray of 
light m their room, and for a time lived in absolute 
darkness. ThiB excessive dread of light is however ex- 
ceptional. 

Gonorrhoeal rheumatism is often followed by a serous 
iritis of a very recurrent nature, and in no way differing 
from the ordinary rheumatic type of. the disease. In one 
patient who was under my care, the recurrence of the 
iritis was usually preceded by a return of the urethral 
discharge, which lasted for a few days and then disap- 
peared. 

Gouty Ieitis. — Mr. Jonathan Hutchinson has described 
a form of iritis which he has noticed in the children of 
gouty parents. He says : " Its subjects are usually the 
immediate offspring of those who have suffered from true 
gout. The iritis occurs at an early ac^e, and differs from 
the other forms of arthritic iritis m oeing insidious and 
persistent rather than paroxysmaL Without any attack 
of acute inflammation, adhesions quietly form between 
the iris and the capsule of the lens. These gradually in- 
crease in number, the pupil becomes first excluded and 
afterwards occluded, and, as a last stage, effusion behind 
the iris completes the disorganization of the eye. I have 
as yet observed it pass onto complete destruction of sight 
in only a single instance. In the latter stages I believe 
that opacities in the vitreous usually form, but, owing to 
the blocking up of the pupil, it is not always easy to 
demonstrate them. The malady in question usually 
begins in but one eye, and advances to almost entire loss 
of sight in it before attacking the other. Ultimately, 
however, I believe that both are almost always affected. 
Although I wish to assert strongly that it differs from all 
the common types of arthritic iritis in having no 
paroxysms, and in being insidious and for the most part 
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painless, I by no means intend to deny that it is liable to 
exacerbations and periods of improvement. Thus the 
patient will usually complain that the eye feels hot and 
uncomfortable at the time that the adhesions are forming, 
and sometimes there may be a slight and transitory con- 
gestion of the conjunctiva. These symptoms of inflam- 
mation are comparatively rather than absolutely absent. 
I have thus far found the disease remarkably intractable 
under treatment."* 

Treatment. — Rheumatic and gouty iritis do not require 
the active mercurial treatment recommended for the syphi- 
litic form of the disease. Iodide of potassium in small 
doses combined with the bicarbonate of potash (F. 80) 
may be given during the day, and at night a pill with 
calomel gr. 1, pulv. ipecac, comp. gr. 5 ; or the unguent, 
hydrarg. c. belladonna (F. Ill) may be rubbed daily into 
the temple. In some cases this treatment will fail to 
give any relief, and quinine in 2 grain doses may then be 
ordered with great benefit ; or the quinine may be com- 
bined with the tinct. ferri perchlorid. (F. 71). When there 
is preat photophobia and pain in the eye, the quinine, or 
quinine and iron treatment, together with a mild mer- 
curial inunction into the temple, will be found most use- 
ful ; to relieve the pain a fourth or a third of a grain 
of the acetate of morphia (F. 24) maj be injected sub- 
cutaneously into the arm. Turpentme has been pre- 
scribed with advantage in obstinate cases of non-syphuitic 
vritie. The ol. terebinth, may be ordered in small and 
repeated doses as in (F. 90) ; or the Chian turpentine 
may be given in 5 grain doses three times a day. During 
the whole of the attack of iritis the pupil should be kept 
dilated either by means of atropine, or with the bella- 
donna lotion (F. 33). 

If the pupil should become partially or completely 
closed by adhesions between the pupillary border of the 
iris and the lens capsule an iridectomy should be per- 
formed. The removal of the portion of iris tends to 
prevent a recurrence of the iritis, and in cases where there 
IS complete occlusion of the pupil, it greatly improves the 
sight. The time for the operation should be in the 
interval between the recurrences of the iritis when the 
eye is quiet. 



* Lancet, Jan. 1, 1873, p. 1. 
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Sebous Ibitis — AqiiO'CapsuUtis — Keratitis pundaia — 
comes on frequently without any apparent cause, and is 
most commonly seen in ^oung people, and in those who 
present either the markings of the teeth or the creasings 
about the mouth which point to some hereditary taint of 
syphilis. It is characterized by an increased secretion of 
the aqueous, which is usually somewhat turbid, and by 
small punctated opacities on the posterior surface of 
the cornea. These opacities are caused by a deposit 
of small conical masses of lymph from tne aqueous 
humour. 

Symptoms. — Diffused hassiness of the cornea with small 
dotted opacities on its posterior surface. The anterior 
chamber is deepened from an increased secretion of 
aqueous, which is serous and slightly turbid. The iris is a 
little discoloured from being viewed through a yellowish 
medium, and the pupil is either of about its normal size 
or slightly dilated. In this respect serous iritis shows a 
marked ^fference from all the other forms of inflamma- 
tion of the iris, and it is to be attributed to the increased 
tension which is so often met- with in this affection, and 
also to its being frequently associated with disease of the 
deeper structures oi the eye. There is increased yascu- 
larity, especially in the cilmry region. Occasionally there 
is much pain, dread of light, and lachrymation, but these 
are by no means constant s^rmptoms, as in some patients 
they are excessive, whilst in others one or all may be 
almost wanting. 

Treaimient of Serous Iritis. — Small doses of the iodide 
of potassium combined with iron (F. 81), or with a bitter 
tome (F. 80), may be prescribed ; or if the patient is very 
feeble, quinine with iron (F. 70), or the mineral acids 
with bark (F. QQ) will be better suited. In children the 
syrup of the iodide or compound phosphate of iron (F. 126, 
130), will be often found oeneficial, with small alternate 
doses of the hydrarc^. cum creta cum rheo once or twice a 
week. Tlie pupil snould be kept under the influence of 
atropine, and the eyes frequently bathed with the bella- 
donna lotion. The internal administration of mercury, 
except in occasional alterative doses, is prejudicial. If the 
eye should become glaucomatous, an iridectomy should 
lie performed. 

SupPXJRATivB Ibitis is generally consequent on an in- 
jury, or it may follow an operation on the eye, but it may 
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also occur without any very apparent cause in patients 
who are in a low state of healtn. The disease is charac- 
terized by a rapid inflammatory exudation which soon 
fills the pupiL The iris at first appears hazy, and the 
markings of it indistinct or lost; its surface then becomes 
partially or entirely coated with a film of puro-lymph. 
Particles of lymph and pus gravitate to the bottom of the 
anterior chamber, and constitute the condition known 
as hypopion. Up to this sta^e the cornea will often con- 
tinue clear and bright, and if the iritis be now arrested, 
the eye may recover, but the pupil will be closed by ad- 
hesions to the capsule of the lens, and by a false mem- 
brane. Unfortunately the disease usually progresses, the 
cornea next grows steamy and dull, it then ulcerates in 
part,^pus is effused between its laminas, and onyx is 
formed ; perforation will follow, and the eye will be pro- 
bably, for all useful purposes, lost. (For treatment, see 
T&AUMATiG IsiTis, next section.) 

Tkiumatic Iritis is due to^ an injury, generally a 
penetrating wound, of the eye which has involved either 
the iris, ot the lens, or both. It is most apt to follow 
when the iris is either contused or lacerated, or partially 
strangled, as in cases of prolapse. 

Wounds of the lens are peculiarly apt to cause iritis ; 
the lens swelling from the imbibition of the aqueous 
presses on the back or uveal surface of the iris, and acts 
as a most powerful irritant. We have illustrations of this 
occasionally after needle operations for soft cataract, or 
after the extraction of hard cataracts, when fragments 
of cortical matter remain after the lens has been taken 
away. 

Traumatic iritis may occur in two forms — ^the acute 
and chronic. 

The acute usually conies on within the first four or five 
days after the injury, and is ushered in with oedema of 
the lids and chemosis of the conjunctiva. The inflamma- 
tion la&j he plastic, producing a rapid exudation of lymph 
into the pupil and on to the surface of the iris, but more 
frequentty it is sv/ppwraUve (see preceding section, p. 84). 

Acute traumatic iritis may terminate in three ways: — 

1. Under suitable treatment the eye may recover; but 
as the result of the inflammation, there will probably 
remain a more or less complete closure of the pupil from 
a false membrane, with adhesions, of the pupillary border 
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of the iris to the lens capsule. 2. The acute symptoms 
may gradually subside, and then become chronic. 3. The 
eye may be destroyed by an extension of the inflammation 
to the cornea, or to the deeper structures — ^the choroid 
and retina. 

Tlie chronic form usually commences from one to three 
weeks after an injury. It is frequently seen after opera- 
tions for the extraction of cataract, and especially it the 
iris has been much pressed upon in the passage of the 
lens from the eye. It is always accompanied with 
photophobia and lachrymation, and the edges of the lids 
often become puflfy, thickened, and excoriated. The 
aqueous becomes serous and the striation of the iris indis* 
tinct. The pupil is but slightly and irregularly acted on 
by atropine, and there is a slow dull pain in the eye. 
This chronic condition will last frequently many weeks, 
and it yields but slowly to treatment. 

Treatment — In traumatic iritis mercury is seldom 
required, and in the early stages should not be pre- 
scribed. The iritis is due to an injury, and time and rest 
must be given to allow the eye to recover from the 
mischief it has sustained. Soothing applications to the 
eye are beneficial. The solution of atropine (F. 13) should 
be dropped into the eye two or three times daily, and a 
fold of linen wet with the belladonna lotion (F. 33) may 
be laid over the closed lids. If there be much pain, two 
or three leeches should be applied to the temple, and 
these may be repeated if necessary. The bowels should 
be freely acted on by a mild purgative, and if there be 
much constitutional irritation, an effervescing or saline 
mixture (F. 67, 69) ma,j be given during the day, and an 
opiate at night to relieve pain. After the first acute 
symptoms have passed away, the patient will generally be 
benefited by the mineral acids with bark (F. 66), If the 
iritis should become chronic, a slight mercurial inunction 
into the temple will sometimes afford relief. If the iritis 
be suppv/rcdtve, and there is hypopion, warm applications 
will afford the greatest comfort, and the fotus belladonnsB 
(F. 8) or fotus papaveris (F. 9) may be ordered. When 
there is hypopion and great pain, paracentesis of the 
cornea will often be found very beneficial. 

Cysts of the Ibis usually occur after an injury to the 
eye, generally a penetrating wound, from which the iris 
has suffered either by prolapse or puncture ; but they are 
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occasionallj met witli in eyes where no assignable cause 
for their origin can be traced. They are round or oval 
in shape, and generally filled with a transparent fluid. 
Although apparently on the surface of the iris, yet they 
are developed in its substance between the anterior or 
muscular, and the posterior or uveal layer of the iris. 
Mr. Bowman, in his ** Lectures on the Eye,"* says, " It is 
evident in this disease that the muscular tissue of the 
iris is expanded over the fluid;" and further on, " that the 
uvea (which is always dark) is not protruded with the 
muscular tissue, but separated and tnrown posteriorly ; 
for if it were in front of the fluid of the vesicle, its pig- 
ment would be obvious enough in the attenuated tissue, 
whereas it is not visible there." 

In a case which came under the care of Mr. Hulke, the 
cyst was pedunculated, and he succeeded in removing it 
entire. In the microscopical examination which he after- 
wards made, he was enabled to confirm the description 
previously recorded by Mr. Bowman. He found that 
** the cyst wall was a delicate, homogeneous membrane, 
varying from t^" ^ Teens' i^ thickness. Its outer sur- 
face was overlaid by a net of fusiform cells, identical with 
those of the contractile tissue of the iris ; and its inner 
surface was lined by a pavement epithelium, the cells of 
which diflered much in size in different parts of the cy8t."t 
A cyst of the iris may exist without giving the patient 
any inconvenience, but if it increases so as to encroach 
upon the pupil, it at once produces impairment of vision. 
It may, however, excite great irritation, and in the case 
already mentioned as having been reported by Mr, 
Hulke, it gave rise to sympathetic symptoms m the 
other eye. 

Treatment — ^Excise the cyst with the portion of iris to 
which it is attached. This is best accomplished by the 
ordinary operation of iridectomy, taking care that the 
cyst is drawn out of the wound before the segment of iris 
is cut off with the scissors. Puncturing the cyst with a 
fine needle has been tried, but with omj temporary suc- 
cess, as the cavity soon refilled. 

Ctsticebcus on the Ikis. — Cysticerci may appear on 
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the iris, in the vitreous, or behind the retina. They look 
like transparent vesicles, with a slight constriction in one 
part, dividing the head from the body. When on the 
iris, the hydatid cyst should be removed, and this may 
be readily accomplished by excising the portion of iris on 
which the vesicle is implanted, as in the operation of 
iridectomy. An interesting example of this rare disease 
is recorded by Mr. T. Pridgin Teale in the Royal London 
Ophthalmic Hospital Reports, vol. v. page 320. A cysti- 
cercus within the eye must be regarded as a very grave 
affection ; and if it be detected in the vitreous, an attempt 
should be made to remove it, even though the endeavour 
to do so would necessitate a preliminary extraction of the 
lens, as in the case recorded by Von Graefe.* 

Melanotic SAEcoif a will occasionally spring from the 
iris, although the usual site for this growth is from the 
choroid. When the disease has been satisfactorilv diag- 
nosed, there should be no delay in excising the eye. 
See Intba-oculab Tumouks. 
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Mydbiasis, or dilatation of the pupil, may arise from 
intra- and extra-ocular causes, and also from the action of 
certain drugs on the sphincter pupillse of the iris. 

The intra-ocula/r changes, or morbid states of the eye, 
which produce mydriasis, are — increased or glaucomatous 
tension of the ^lobe ; diseases of the choroid or retina ; 
and injuries which affect the ciliary nerves either by lace- 
ration or by pressure on them from a bloodclot. 

The extra-ocular causes are complete paralysis of the 
third nerve, or palsy only of those filaments of it which 
supply the pupil ; disease of the optic nerve beyond the 
eye ; or the presence of a cerebral tumour or some other 
disease of the brain. It is often very dif&cult to ascertain 
the cause of mydriasis, as it will frequently occur sud- 
denly in one eye, without any other paralytic symptoms, 
and with only a very slight impairment of vision. In 
this condition I have known an eye remain for many years, 
the pupil continuing fixedly dilated a third or a half more 

* Archiv fUr Ophthalmologie, iv. ii. 171. 
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than tliai^of the other eye, and without any further evi- 
dence of disease being manifested. In snch cases it is 
probable that there is no absolute paralysis of the fila- 
ments of the third nerve which supply the iris, but simply 
a preponderance of power in the radiating over the 
sphincter fibres, possibly due to some reflex irritation. 
This theory is strengthened by the fact that atropine will 
usually induce a further dilatation, showing that the 
sphincter of the iris still exerted some control in limiting 
the size of the pupil. With mydriasis there is diminution 
and sometimes complete loss of tiie accommodative power 
of the eye. To ascertain if the impairment of vision be 
due solely to the dilated pupil, it is only necessary to try 
the effect of making the patient look with the afEected 
eye through a pinhole aperture in a piece of card held 
close to the eye, when if there be no loss 6f accommoda- 
tion, and the retina be sound, the acuteness of vision will 
be restored. 

Of the drugs which exercise a dilating influence on the 
pupil, the most prominent are belladonna, stramonium, 
and hyoscyamus. The sulphate of atropia prepared 
from belladonna is the most rapid and efficient of all 
the niydriatics we at present possess. Its effects are 
produced by the solution of atropia permeating the cornea, 
and coming into direct contact with the nerves of the 
iris. This has been proved by tapping the anterior 
chamber of an eye under the influence of atropine, and 
with the aqueous dilating the pupil of another eye. Its 
action is chiefly if not entirely due to its paralysing the 
filaments of the third nerve, which go to the iris, and thus 
producing complete relaxation of the sphincter pupillse. 
From Euete's observations it would appear that atropine 
also stimulates the radiating or dilating fibres of the iris 
to contract, as he found that the widely dilated pupil 
which accompanies complete paralysis of the third nerve 
would expand further under the influence of atropine. In 
practice the sulphate of atropia is preferred to the alka- 
loid, on account of its greater solubility. Applied to the 
eye in solution, it is in most cases a direct sedative, but 
affcer long continued and frequent instillation, it will often 
create a good deal of conjunctival irritation. In excep- 
tional cases it is a powerful irritant, and will give rise to 
acute inflammatory symptoms. I have related examples 
of these anomalous effects of atropine in a short paper in 
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the Ophthalmic Hospital Beports.* They are^no dooM 
dae to some peculiar idiosyncrasy on the part of the 
patient which renders him intolerant of atropine. It has 
Deen sogsested that the presence of some free acid is the 
reason of the sulphate of atropia acting occasionally as 
an irritant ; bnt this theory is ontenabfe, as the drug is 
a neutral salt. 

Mtosis, or contraction of the pupil, may arise from a 
spasmodic action of the sphincter pupillsB, or from a loss 
of power in the dilator or radiating fibres of the iris. It 
may be produced by hyperaesthesia or over-sensibility of 
the retina; or it may be acquired from the constant habit 
of working at minute objects, as in watchmaking, &c. 
The most frequent cause, however, of myosis, is some 
affection of the spino-sympathetic filaments which supply 
the radiating or dilating fibres of the iris. Myosis is met 
with in disease of the upper part of the spinal cord — ^that 
portion of it which sends nervous filaments to the cer- 
vical sympathetic ganglia. Tumours in the neck press- 
ing on the sympathetic nerves have been long known 
to produce myosis. Dr. Oglef has reported a very in- 
teresting case in which the right carotid was tied by Mr. 
Henry Liee, on account of an aneurism in the right side 
of the neck. The right pupil was small (not contracted, 
however, so much as it might be), and not influenced by 
the light of a candle, whilst the left pupil was large and 
responsive to light. The man had been for nineteen 
years and a half a soldier, and had generally enjoyed 
good health until about five years before when he was 
shot by a bullet, which passed through the outer third of 
the right clavicle, making its exit about an inch behind 
that bone. Between seven and eight weeks afterwards, 
the wound (][uite healed, and he rejoined his regiment in 
the field. Smce that time he has had a series of abscesses 
in the neck. He was ultimately invalided to England, and 
sent to Netley, where he was found to have an aneurism 
in the neck, for which he was afterwards admitted into 
St. Greorge's Hospjital. In this patient, the m^^osis was 
probably due to injurv of the cervical sympathetic nerve. 

Atropine has usually but little influence upon the con- 
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tracted pupil ; it may enlarge it slightly, bnt it will seldom 
dilate it widely, showing that the cause of the myosis in 
snch cases is due to a more or less complete paralysis of 
the radiating fibres of the iris, which will not dilate the 
pupil even when the sphincter or circular fibres have 
been completely relaxed. The pupils of one or both eyes 
may be afPected with myosis. I nave seen several cases 
where both pupils have been contracted to the size of pins' 
heads, and have remained in this state for years witnout 
more annoyance than a slight diminution in the acuteness 
of vision. When myosis is dependent on some morbid 
state of the spino- sympathetic nerves, there is generally a 
great desire for strong lights, with which the patient is 
often able to read the smallest type ; but in a subdued 
light the sight is often very defective. I have lately had 
a patient sunering from extreme myosis who Hterall v sur- 
rounds himself at night with a blaze of artificial liciits to 
enable him to read, whilst by day he sits with l£e full 
glare of the sun on his book. 

Another defect which is occasionally met with in Bpntal 
myosis, is colour-blindness. Dr. Argyll Boibertson has 
recently related in a pamphlet,* a very interesting case 
of spinal disease in which myosis and colour-blindness 
were piorament symptoms. He has also cited other in- 
stances of this pecuhar impairment of sight as having 
been produced both by disease and injury of the spins^ 
cord. 

Treaknent of Mydriasis cmd Myosis. — No special line 
of treatment can oe laid down for the cure of these func- 
tional derangements of the iris ; they are dependeilt on so 
many and such varied conditions. An endeavour should 
be inade to ascertain the cause of the altered state of the 
pupil, and according to the information thus gained the 
patient must be treated. In mydriasis a weak solution 
of Calabar bean, and in myosis one of atropine, may be 
used once daily to the eye, if they afford rehef. In such 
cases the gelatine discs of Calabar bean and Atropine are 
very useful. 

Calabab B^AJK^-Physostigniatis Faha, — Contraction of 
the pupil may be artificially produced by applying a solu- 
tion of the Calabar bean to the eye (F. 15), or, what is 

* Eye Symptoms in Spinal Disease. Oliver & Boyd, Edin- 
burgh, 1869. 
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more convenient, one or two of the small gelatine discs 
impregnated with this drug. For the knowledge we pos- 
sess of the peculiar properties of the Calabar bean we 
are- indebted to Dr. Fraser and Dr. Argyll Robertson. 
The former gentleman in 1862 discovered its influence on 
the pupil ; and the latter in 1863, its effects upon the 
accommodation of the eye. 

The Calabar bean rapidly induces extreme contraction 
of the pupil, and a myopic state of vision, and this it 
does by stmiulating the branches of the thiid nerve, and 
producing a temporary spasm of the sphincter pupillas 
and ciliary muscle. In from Ave to ten minutes after the 
application of the drug the pupil begins to contract, and 
in from half to three-quarters of an nour it has reached 
its maximum effect. The pupil is then reduced to rather 
less than a line in diameter, and the eye is rendered- 
myopic, the near and far points being approximated to 
the eye. These changes last for a variable time in ac- 
cordance with the strength of the solution which has been 
used. The accommodative power is often restored in a 
few hours, whilst it will frequently take two or three days 
before the pupil will regain its normal size. The bean 
also possesses the power of counteractini^ for a time the 
influence of atropine. Thus, if a little of a strong solu- 
tion is introduced into the eye whilst the pupil is dilated 
to its utmost with atropine, it will generally cause it to 
contract to its natural size, and sometimes even below it, 
if the dilatation of the pupil is due to a weak solution of 
atropine. This effect, however, of the bean is evanescent, 
and passes off in a few hours as the atropine resumes its 
sway over the pupil. 

OPERATIONS ON THE IRIS. 

The Opebation op Iridectomy. — A spring-stop specu- 
lum having been placed between the lids, the operator, 
standing behind the head of the patient, seizes with a pair 
of forceps in his left hand the conjunctiva and subjacent 
fascia of the eye, at a part near the cornea, opposite to 
that at which he is about to introduce the point of the 
iridectomy knife ; whilst with his right hand he makes 
an incision in the sclerotic with a lance-shaped knife 
(fig. 15) at about one line from the margin of the cornea, 
so that the point of it may enter the anterior chamber 
just in front of the ciliary attachment of the iris. In 
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directing the blade of tlie knife a«rosa tiie anterior cbamber, 
care should be taken to keep the point of the inBtroment 
alightly forwards, so as to avoid the risk of wonnding the 
lens. The sui^eon now 
hands over the forceps, ''"■ ^^• 
which fiied the eye, to 
his asaietant, who, if ue- 
cessaiT, rotates the globe 
a tittle downirarde, and 
steadies it whilst be ex- 
cises a portion of the iris. 
If the iris is already pro- 
lapsed, as often happens 

pair of irifl forceps (fig. 16), 
or if not, he introduces 
the blades of the forceps 
through the wound, and 
makes them grasp the iris 
I near the pupillary border, J 
I and then, drawing a por- 
I tionof itontof thewonnd, 
1 he cuts it off with a pair j 
of fine scissors. [ 

When the anterior chamber is so shallow ' 
that the iridectomy knife cannot be need 
without incurring the risk of wonudinK the 
lens, the incision in the sclerotic shoiud be j 
made with an ordinary cataract knife, or 7 " 
Graefe's linear eitraction knife. The point of I 
the blade, after it has pierced the sclerotic, I 
shonld be directed along the rim of the anterior I 
chamber* for a distance in accordance with the 1 
desired size of the incision, and then making 
the counter-pnncture, it should cut its way out 
as in the ordinary flap extraction. 

If there be eioessive dilatatdoa of the pupil, 
as in cases of advanced glaucoma, it is well to canse ita 
contraction by means of the Calabar bean before proceed- 
ing to iridectomy, A few drops of the guttee physostig- 
matis fabiB (F. 15) may bo dropped into the eye, or, what 
is better, two or three of the C^bar bean gelatine disoe 
may be inserted between the lower lid and the globe about 
one hoar before the operation. With the pupil contracted, 
the surface of the lens is protected by a Invad band of 
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iris, and the chance of its being pricked by the point of 
the knife is greatly lessened. 

Artificial Pupil. — ^To gain the fall benefit which an 
artificial pnpil will afford in properly selected cases, the 
cornea shoiud be first very carefully examined, and, if 
necessary, by oblique illumination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupil will be the most enectiye. In examining the cornea, 
the two points to be noted are, 1, its transparency, and 
2, its curvature : that part should be selected which is the 
most transparent, and which has the most normal curve. 

The operation most in use for the formation of an arti- 
ficial pupil is iridectomy ; but there are many cases for 
which it IS not suited, when one of the following methods 
may be selected, according to the special indications which 
the eye may present : — 

1. With a broad needle and Tyrrell's hook. 

2. By iridodesis or ligature of the iris. 

3. By incision of the iris. 

4. By excision of a triangular-shaped piece of the iris. 

1. To make an Artificial Pv/pil with a Broad Needle amd 
TyrrelVs Hook. — The patient lying on a couch, a spring- 
stop speculum (fig. 17) is to be introduced between the lids, 

Fig. 17. 




so as to keep them apart. The operator standing behind 
the head of the patient, with one hand seizes the con- 
junctiva and submucous tissue of the eye with a pair of 
forceps, 80 as to steady it, whilst with the other he makes 
an opening in the extreme margin of the cornea with a 
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broad needle. Having completed the incision, tlie broad 

needle is to be withdrawn, and the eye being still held 

by the forceps, a Tyrrell's hook (fig. 18) is to 

be passed siaewaya through the corneal wound Fig. 18. 

into the anterior chamber and onwards across % 

the iris to the pupil, when it is to be turned 

with the hook downwards, so as to catch the 

pupillary edge of the iris, and then to be slowly 

and carefully withdrawn from the eye. When 

the hook approaches the opening at the margin 

of the cornea, it must be again turned on its 

side, or a difficulty will be experienced in getting 

it out of the eye. As soon as the iris is drawn 

from the eye, the assistant should cut it off 

close to the cornea with one snip of a pair of 

fine scissors. The operation is now finished; 

the speculum shoiQd be removed from the eye and a fold 

of wet linen laid over the closed lids. 

This operation is applicable to those cases where there 
is a pupil, or at least a portion of one, to the free edge of 
which the hook can fasten itself. 

2. Artijlcidl Pupil hy Iridodesis or Ligaiwre of the 
Iris. — This operation was first suggested and practised 
by Mr. Critchett, who published an account of it in the 
Royal London Ophthalmic Hospital Reports, vol. i. page 
220. It may be performed as follows : — ^The patient lying 
on his back, a spring-stop speculum is placed between 
the lids, and the operator with one hand lays hold of the 
conjunctiva of the eye with a pair of forceps, to fix it, 
whilst with the other he makes an opening with a broad 
needle through the extreme margin of the cornea. A 
sufficiently large incision having been made for the intro- 
duction of the hook, or the forceps, or whatever instru- 
ment is to be used to seize the iris, the broad needle is 
withdrawn, and a small loop of fine silk (fig. 19 a) is then 
laid over the wound. If thB hook (fig. 18) is the instru- 
ment selected, it is introduced by the corneal wound 
into the anterior chamber, passing through the loop of 
silk; and catching the pupillary edge of the iris, it ia 
slowly and carefully drawn out of the eye, dragging with 
it the piece of iris it holds into the loop of silk. As soon 
as the iris is within the loop, the assistant, with a pair of 
cilia forceps in each hand, seizes hold of its two ends and 
draws them firmly together, so as to cause the strangula- 
tion of the protruded portion of iris, and at the same tii^^ 
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to prevent its slipping back through the incision into the 
anterior chamber. The two ends of the ligatnre maj now 
be cnt off, bnt one end shonld be left longer than the 
other, for the convenience of catching hold of it with a 
pair of forceps if, with the resecretion of the aqaeong, it 
should be dmwn within the corneal wound. 




It is a matter of importance not to make the incision in 
the margin of the cornea too large, aa althongh at the 
time it facilitates the operation, yet, as the aqueons is 
restored, the piece of iris, with the ligature on it, may be 
sucked back into the anterior chamber. 

S. AHijioial PmU by Incigion of the Ji-m.— This opera- 
tion is only suited to a special class of cases ; those eyes 
in which ttiere is wo hne, and in which no trace of a pupil 
remains, the iris appearing as a plane surface stretched 
ttfthtly from the cicatrix to the circumference of the 

A broad needle is to be passed through the cornea into 
the anterior chamber, and along the plane of the ins, to 
the point where it is deaired to make the new pupil ; it is 
then to be turned with its edge and point towards the 
iris when, by suddenly depressing the hand, the needle 
ia made to penetrate the iris and to cut a small slit across 
its fibres. The needle is then to be withdrawn, and if 
the iris is healthy tie edges of the mc«ion will at once 
retract, and a good pnpil will be formed. If, however, 
owing to the iris having lost its natural elasticity, the 
edges of the cut should fail to retract so as to form a new 
pupil a Tyrrell's hook (fig. 18) should be introduced 
through the opening in the cornea already made with the 
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broad needle, and having canglit one edge of the incision 
in the iris, it shonld be gently drawn ont of the eye, and 
the piece of iris it brings with it cut off with a pair of fine 
scissors. 

4. Artificial Pupil hy Excision of a triaiigidar-sTiaped 
piece of the Iris, — This operation has been practised by 
Mr. Bowman in cases where the pnpil has become closed 
and drawn towards the cicatrix in the cornea after ex- 
traction of the lens, and also where there has been closed 
pnpil with extensive posterior synechiae after sympathetic 
ophthalmia or irido-choroiditis. The operation is per- 
formed as follows : The Hds being separated with a spring 
specnlnm, an incision is commenced in the corneo-sclerotic 
jnnction with one of Graefe's cataract knives, as if for the 
extraction of cataract, bnt the blade is withdrawn from 
the eye before the section is completed, and thus two 
lateral openings are made, with a bridge of cornea be- 
tween them. Through one of these openings a pair of scis- 
sors, the anterior blade of which is probe-pointed, is intro- 
duced, and a triangular- shaped piece of insjs excised. To 
accomplish this the posterior blade is made to perforate 
the iris and the subjacent parts to which it is adherent, 
and with one snip downwards a cut is made to a point 
just below the normal position of the pupil ; a similar 
cut is then made on the other side of the ins to the same 
point, and the two lines of incision are joined at their 
base by a third cut with the scissors. A triangular por- 
tion 01 iris is thus included between the three incisions, 
and this is then lifted away with a pair of iris forceps. 

If the lens he still in the eye the two lateral incisions 
should be thrown into one by. dividing the bridge of 
cornea between them, and through this opening the lens 
should be extracted. 

The results of this operation of excision of a triangular- 
shaped piece of iris, as far as my experience goes, are 
very unfavourable. 

INJURIES TO THE IBIS. 
HiEMOBa-HAGB INTO THE ANTERIOR CHAMBER. — This is 

the most common form of intraocular hasmorrhage, and 
at the same time the least severe. It may vary in extent 
from a few drops of blood to a quantity sufficient to fill 
both the anterior and the posterior chambers. 

The most usual causes of haemorrhage into the anterior 
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chamber are, either rupture of one or more of the super- 
ficial vessels of the iris, or a distinct laceration of its 
structure : or a detachment of a portion of the iris from 
its ciliary circumference (coredialysis). The blood, as 
it is effused from the lacerated vessels of the iris, sinks at 
once to the bottom of the anterior chamber, quickly 
coagulates, and, if not much in quantity, may be seen as 
a small clot occupying its lower part, and moulded as it 
were to it. If, however, the bleeding be more severe, the 
whole anterior chamber may be filled with one large 
coagulum, which will entirely occlude the pupil and iris. 
This more extensive hsBmorrhage is usually owing to a 
detachment of the iris from its ciliary border, when, on 
account of the number of vessels necessarily torn through, 
and also of their larger size, the quantity of blood which 
is poured out is considerable. 

Prognosis a/nd Treatment — ^When the hsBmorrhage is 
confined to the anterior chamber, and there is no rupture 
of any of the external tunics of the eye, the case generally 
does well. The blood is first macerated bj the aqueous 
humour, and then rapidly absorbed. In this, as indeed in 
all cases of injury, rest to the eyes is essential : all work 
should for a time be forbidden, and the eyes should be 
shaded from strong light. Cold applications are the best 
suited, and afford the most comfort to the eye. A double 
fold of linen, wet with cold water, may be laid over the 
eye, and kept in its place with a single turn of a Hght 
roller, and moistened from time to time with a little fresh 
water from a sponge ; or, if the eye be painful, a cold 
lotion of bellaaonna may be used in the place of the 
water-dressing. 

Coredialysis is a detachment of the iris from its ciliary 
border, by which a new pupil is frequently formed. It is 
generally caused by sharp blows on the eye, such as with 
the handle of a whip, witn the cork from a bottle of soda- 
water^ or an accidental back blow from the hand of 
another person, or indeed from any sharp sudden violence. 
Coredialysis may be associated with rupture of the ex- 
ternal coats of the eye, but in the majority of cases it 
has not this severe complication. The separation of the 
iris from its ciliary connexion is always immediately fol- 
lowed by free bleeding, often sufficient in quantity to 
^11 the whole of the anterior chamber with a blood clot, 
'^e extent of the coredialysis varies very much : in some 
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cases the detftcliment is so small as scarcely to be visible 
after all tie blood bas been absorbed ; whilst in other 
instances, a third or even more of the iris may be loosened 
from the ciliary body. 

The pupillary border of the iris corresponding to the 
dialysis is paraJysed from a tearing through of the ciliary 
nerves wlueb supply it, and that part of it is uninflu- 
enced by the action of light aod shade. The complete 
circle 01 the pupil is thus destroyed— a defect which is 
moat observable when tbe pnpil is dilated. 




EitflnKiTO coredialvB; , , . 

the eye as it eiploded. On the Jar following the aooident, 
the patient applied at tbe Hospital ; the eve wag then very 
pAinful and iimamed, and tbe snlerior chamber entirely occu- 

Sied by a clot of blood, bo as te render it impossible to 
iatingoish any o! the internal structures. 
Leeches were applied to (be temple, and a fold of linen 
wet with cold water wa» laid over the lids. Under this 
treatment the pain and rednees of the eye anbaided ; and 
after eight days tbe binod nas sufficiently abaorbed tor an 
exact eiamination to be made. It wua then found that at 
the lower and inner part, an eilonaive detachment of tbe 
iria from its ciliary altachmont (cored ialy sis) had taken 
place ; but as far as could be then ascertained, the lens was 
clear. Tbe case progressed moat satisfactorily, and Ibe 
patient, three montba alter the accident, waa able to read 
with that eye No. 1 of JaegSr'a test types. 

The Trognosig of cases of coredialysis when there is no 
rnptnre of the external coats of the eye is favourable, A 
gnu^ed opinion should, however, be always Ki^sD, as the 
blow whicn has force enough to cause a cor^ialysie may 
also produce cataract or posterior heemorthage. 
H 2 
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Treatment — The same as in " haemorrhage into the 
anterior chamber." See preceding section. 

Prolapse op the Iris. — Penetrating and incised 
wonnds of the cornea are generally followed by imme- 
diate prolapse of the iris. The extent of the protrusion 
varies with the size and the position of the wonnd. 
A small penetrating wound near the margin of the cornea 
is more likely to be attended with a prolapse than a large 
incised one near the centre. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
iris, leaving the traumatic cataract to be dealt with at a 
future period. 

A prolapse of the iris may be treated in three different 
ways : — 

1st. By a compress applied externally over the closed 
lids. 

2nd. By removing with a pair of fine scissors the pro- 
lapsed iris. 

3rd. By frequent puncturings of the prolapsed iris with 
a fine needle. 

1st. By Oompreffs.— This mode of treatment should be 
adopted immediately after the accident, when it tends to 
prevent an increased prolapse of the iris, keeps the eye 
m a state of rest, and effectually excludes all light. It 
may, however, after a short time havp to be abandoned, 
or used in concert with other remedies. 

2nd. Jtemoving with a pair of scissors the prolapsed Iris 
is applicable where the prolapse is small and the wound 
a clean cut or puncture, without any contusion of the 
corneal tissue, and the patient is seen immediately or very 
shortly after the accident. This treatment is especially 
beneficial in cases of prolapse in the upper half of the 
cornea, when the movements of the lid over it are produc- 
tive of great irritation. 

3rd. Frequent puncturings of the Prolapse with a fine 
needle are most useful in cases of extensive prolapse of the 
iris near the margin of the cornea, where there is a large 
wound with a Icndency to gape, and where it is evident 
that snipping off the prolapsed iris would be followed by 
an additional jjrotrusion. The prolapse should be pricked 
at one or two points, so as to cause the aqueous to escape 
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and its sides to collapse, and at tlie same time to permit 
the edges of the wound to close upon it. 

The genercd treatment must be strictly soothing, and 
great care should be taken of the eye for at least six 
months after a wound followed by prolapse of the iris, 
even though the lens may have escaped all injury. Both 
eyes should be shaded, and all strong lights should be 
carefully excluded. The eyes should be protected from 
glare when out of doors by spectacles with dark neutral 
tint glasses. 

Soon after the accident two or three leeches should be 
applied to the temple of the injured eye ; and three or 
four times during the day the eye should be bathed with 
a belladonna lotion (F. 33) ; or it may be fomented with 
a warm decoction of poppy heads. A few drops of the 
solution of the sulphate of atropia, gr. 1 ad aquas ^ 1> 
should also be dropped into the eye twice a day, as it is 
of importance to teep the eye under the influence of 
belladonna for the first two or three days at least after 
the accident. If a compress is applied over the eye, it 
should be removed three times daily, to allow of the eye 
being bathed with the lotion ; but if one of the ather 
plans of treating the prolapse be adopted^ in addition to 
bathing the eye, a fold of linen wet with the lotion may 
be laid over the closed lids. 

No prolapse of the iris should be very lightly re- 
garded ; for I have seen complete blindness follow from 
what has appeared at first a comparatively slight injury. 



IRIDO-CHOROIBITIS AND CHOROIDO-IRITIS. 

Inflammation of the iris and choroid is not a primary 
disease, that is to say, the two structures are seldom 
simultaneously affected. It is caused either by the ex- 
tension of an iritis to the adjoining choroid, or by the 
^reading of an inflammation of the choroid to the iris. 
Two forms of inflammation of the iris and choroid may 
therefore be recognised. 

1st. When the disease commences with iritis and the 
choroid is seconda/t'ily affected. To this form the term 
irido-chorolditis is anplied. 

2nd. When the primary disease is in the choroid, and 
the i/ris is secondarily involved. To this form the term 
chrn'otdo-iritiB is applied. The prefix in e&ch name indi- 
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cates the structure first affected. This classification is 
important, as the two diseases are not identical, but differ 
both in their progress and ultimate results. 

1st. Ibido-chorotditis is an extension of an infiamma- 
tioD from the iris to the choroid. It is most liable to occur 
in eyes which have had frequent recurrence of iritis, and 
where a complete adhesion has formed between the 
pupillary margin and the capsule of the lens. This " ex- 
clusion of the pupil " exerts a very prejudicial influence 
on the eye. The pupillary border, tied down by synechias 
to the lens capsule, is repeatedly pulled on by the iris in 
its abortive efforts to dilate and contract the pupil under 
the influence of light and shade, or in concert with the 
action of the iris in the other eye ; and thus a constant 
source of irritation is maintained. The communication 
between the anterior and posterior chambers of the eye 
through the pupil is closed, and the proper balance of 
fluid between them is destroyed. The aqueous con- 
sequently accumulates in excess in the posterior chamber, 
and presses forward the iris towards the cornea, rendering 
its surface convex, and throwing into small irregular 
bulgings those portions of the iris which have under- 
gone atrophic cnanges from the frequent recurrence of 
inflammation. 

Symptoms. — The early svmptoms are those of iritis, 
from tne first attack of which the patient may have 
recovered, but having suffered from one or more relapses 
the whole or the greater part of the p^il becomes 
bound down by synechiss, and lymph is effnsed on the 
capsule of the lens within the pupillary area. The iris is 
now gradually pushed forwards towards the cornea from 
an accumulation of the aqueous in the posterior chamber ; 
its striation is blurred and indistinct ; its surface, dis- 
coloured and hazy, is convex instead of being plane ; and, 
if the disease has been of long standing, it is marked by 
irregular knotty bulgings from atropine portions yield- 
ing to the pressure of the fluid behiua it. At this stage 
there is frequently a diffused opacity of the vitreous with 
floating opacities. The vision is always greatly impaired, 
and especially in those cases where the iris is much arched 
forwards ; and occasionally there is considerable limita- 
tion of the field. The contracted pupil, opacity of the 

•piUary portion of the lens capsule, and hazy vitreous 
'ent the ophthalmoscope from affording much infer- 
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mation as to the state of the parts at the fundus of the 
eye. This must be estimated partly by the general 
appearance of the structures which can be seen, but 
chiefly by an accurate examination of the amount of 
sight and the extent of the field of vision. During the 
inflammatory attacks the tension of the globe is apt to be 
greatly increased, but in the later stages of the disease 
the eye becomes soft from atrophy of the structures 
within it. 

2nd. CHOBOiDO-iBrris is an inflammation which com- 
mences in the choroid, and afterwards extends to the 
iris. It is a more severe aflection than the preceding and 
less amenable to treatment. 

Symptoms. — The early symptoms are failing sight, a 
slightly dilated and slug^gish pupil, and turbidity of the 
vitreous. There is nothing in the external appearance 
of the eye to account for the great impairment of si^ht. 
The disease at this stage is confined to the choroid, out 
after a time it graduaUy extends itself to the iris, and 
symptoms of a low form of iritis are developed. The 
iritic symptoms are of a subacute form, and very insi- 
dious in their progress. They are usually accompanied 
with some irritability and redness of the eye, especially 
in the ciliary region. The impairment of sight steadily 
increases, the field of vision becomes contracted, and por- 
tions of it are occasionally destroyed either from partial 
detachments of the retina, or from patches of atrophy of 
both the choroid and retina. The tension of the globe as 
a rule remains unaltered, until during the later stages of 
the disease, when atrophic changes in the recentfy in- 
flamed structures cause the eye to become soft. 

The Prognosis of irido-choroiditis is more favourable 
than that of choroido-iritis. In the former the defect of 
sight may be chiefly due to the central opacity of the lens 
capsule, the vitreous being still clear, and the choroid but 
little affected. When such is the case, there is a good 
prospect of the eye under proper treatment regaining 
useful vision. In choroidointis the impairment of vision 
is usually great, and clearly dependent on changes at the 
fundus of the eye. The most hopeful cases are those in 
which there is a fair field of vision, with an ability to read 
large type, and with the globe of the normal tension. 
When the eye is soft, the field much contracted, and 
there remains only an imperfect perception of light, the 
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prognosis is very bad, for no benefit wiU be derived by 
any operative procedure. 

Treatment — ^Althongb both irido-cboroiditis and cho- 
roido-iritis may arise from many causes, yet a large 
number of the cases are dependent on syphilis. A 
careful inquiry should therefore be always made into 
the previous history of the patient, as if a syphilitic 
taint can be discovered, it forms a good ground upon 
which to found the treatment, and the prognosis is 
more favourable than when the source of the disease 
cannot be traced. If syphilis is the probable cause, the 
treatment recommended lor Eetinitis Syphilitica, should 
be followed. If, however, the source of the inflammation 
should be due to a rheumatic diathesis, the treatment 
advised for Eheumatic Iritis, page 83, should be adopted. 
No permanent benefit, however, will be gained by the 
mere use of medicines, and soothing applications to the 
eye ; so long as the iris remains tied down to the lens 
capsule, and the communication between the anterior and 
posterior chambers is destroyed, recurrences of the inflam- 
mation are liable to occur. As soon therefore as the eye 
has become free from active irritation, an iridectomy 
should be performed ; firstly, with the object of restoring 
the channel through the pupil between the anterior and 
posterior chambers; and secondly, for the purpose of 
making an artificial pupil, and exposing a portion of 
transparent lens and capsule, through which the patient 
may have better vision. There are several difficulties which 
beset the operation of iridectomy in these cases. 

a. From the shallowness of the anterior chamber, owing 
to the iris being pressed forwards towards the cornea, it 
is often unsafe to use the triangular-shaped iridectomy 
knife. In such cases Graefe's cataract knife should l>e 
used in the manner recommended in "the operation of 
iridectomy," page 93. 

j3. In drawing out the portion of iris through the wound 
previous to excising it, the pupillary border which is 
adherent to the lens capsule often becomes detached and 
remains in situ. No attempt should be afterwards made 
to get it away, as it in no way interferes with the good 
effect of the operation. 

y. The iris may be so rotten, and have formed such 
broad adhesions between its posterior surface and the lens 
-^psule, that there may be difficulty in drawing out'a 

*tion of it with the forceps; or after the iridectomy 
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hoB been completed, the sight ma^ be in no way imprOTetl 
owing to tlie exposed lens capaale being covered with 
uvea. In. snch cases it is generally advisable to remove 

the lens at a fatnre operation. 

When it ia evident that broad and extensive adhesions 
exist between the posterior surface of the iris and the 
lens capsule, and that therefore an iridectomy wonld 
fail to benefit the sight, the following operation, which 
has been freqaently adopted by Mr.* Bowman and Mr. 
Critchett, may be performed. 

FiQ. 21. 




The lids being separated with a spring apecnlnm, an 
iridectomy knife ia used to make an opening at the 
margin of the cornea, as in an ordinary operation for 
iridectomy ; bnt the point of it ia carried beyond the pnpil, 
Bud dipped downwarda, ao aa to make a transverse cnt in 
the iria just below the pupil. The blades of a pair of fine 
aoiaaora arg then introduced through the opening at the 
margin of the cornea, one blade in front of and the other 
behind the iris ; and a cut is made first on one aide to 
join one extremity of the transverse slit below the pnpU, 
and the same proceeding is then repeated on the otner 
side to make a similar cut to join tno other end of the 
transverse incision. The somewhat oblong-shaped piece 
thna included in the section consists of iris, and a portion 
of the anterior capsule of the lens adherent to it. The 
piece ia then hfted away hj a pair of forceps, its ciliary 
attachinent divided by sciaaora, and the lens matt«r re- 
moved by a curette or cat*iract- spoon. 

The dotted hues in fig. 21 represent the line of the 
incision at the margin of the cornea, and the piece of iria 
which ia afterwards excised. 
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SYMPATHETIC OPHTHALMIA 

Is a pecuHar inflammation of one eye excited by some 
special irritation in the other. 

There are two forms of sympathetic ophthalmia. 

The first, from being the slighter of the two, may be 
called sympathetic irritation. 

The second is the severe disease now so well known by 
the name of sympathetic ophthalmia. 

Sympathetic* Irritatign consists of attacks of extreme 
irritability of the sound eye, which may come on when- 
ever the lost or injured one becomes inflamed. There is 
a slight indistinctness of vision, the objects seem to dance 
about, and reading tires the eye. The patient may be 
able to read No. 1 of Jaeger, and to see distant figures 
rightly, but he cannot do so for any length of time, the 
effort of accommodation soon fails, and the eye becomed 
fagged. During the attack the eye is slightly reddened, 
watery, and irritable : occasionally it is painful ; the 

Eatient has neuralgic shootings in it, and this may then 
e the symptom which gives the greatest trouble. The 
attack generally lasts for some days, or it may even con- 
tinue for one or two weeks, and then gradually cease ; the 
recovery being frequently coincident with the cessation of 
the irritation in the injured eye. 

The points in which sympathetic irritation differs from 
sympathetic ophthalmia are : — 

1. Although the eye may be subjected to frequent 
recurrences of the att-acks, yet no fibrinous effusions nor 
disorganizing changes of its different tissues take place. 

2. The excision of the lost or injured eye at once arrests 
the disease. All sympathetic irritation ceases when the 
cause which gave rise to it is removed. 

Sympathetic Ophthalmia is essentially an adhesive or 
fibrinous inflammation. Seldom if ever does an eye with 
sympathetic inflammation suppurate. Its tendency is to 
rapid plastic effusions, which soon become organized and 
incapable of absorption — ^blending the different tissues 
together, impairing their textures, and destroying their 
functions. The eye is generally attacked by the disease 
without having pcdn as a wamiug. The inflammation 
^ftfen creeps on unheeded by the patient, and the first 
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eymptom which freqnentlj draws the attention to the ap- 
parently sound eye is a sh^ht defect in its ability to define 
clearly, and a general pinkiness of the globe. In children 
1 have seen the disease thoroughly established before they 
have been bronght for advice, simply from the fact that 
the absence of pain induced the parents to think lightly 
of the affection. When once fairly started, sympathetic 
ophth^ilmia is very difficult to subdue, and even when 
arrested it is liable to' frequent recurrence. The iris, 
ciHary processes, and choroid are the parts primarily 
aiFected by the disease ; but the other tissues of the eye 
soon become secondarily involved. As a rule, the disease 
commences in the iris, and its progress is backwards to 
the choroid. 

The peculiar tendency of this sympathetic inflammation 
to cause rapid effusion of lymph is manifested from the 
very commencement of the disease. At an early period 
the pupil is fixed by adhesions to the anterior capsule of 
the lens. The lymph is not deposited on the surface in 
nodules, as in syphilitic iritis, but it occurs in the form of 
an infiltration invading the very texture of the iris. In 
the synechisB which are formed, it is not simply the 
pupillary margin, but the whole posterior surface of the 
iris which contracts adhesions to the capsule of the lens, 
so that if at a future period an attempt be made to form 
an artificial pupil by tearing away a portion of the iris, 
the exposed part of the lens capsule will be found covered 
with uvea, indicating exactly the extent of adhesion 
which had existed between it and the posterior surface of 
the iris. 

Early in the disease when the iris is saturated with 
lymph, it is soft and rotten ; but at a later date, when all 
the acute symptoms have passed away, the iris has become 
completely changed in its character; it is excessively 
tough, has lost all its elasticity, and is converted into 
a dense fibrous membrane. 

The causes of sympathetic ophthalmia a/re : — 

1. Wounds of the eye. 

2. The lodgment of foreign bodies within the globe. 

3. The irritation excited by degenerative changes taking 
place in eyes already lost. 

Sympathetic ophthalmia is seldom, if ever, excited by a 
suppurative inflammation of one eye. This fact was 
noticed by Von Graefe, and my own experience accords 
with it. If, however, a foreign body is within the gloh 
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supputation does not lessen the danger which its presence 
in the stnmp will keep up. 

The age of the poUient has a remarkahle influence on 
this dtseoise. — The young are mnch more prone to it than 
the old, and it runs its course more rapidly in the child 
or the young adult than it does in the middle-aged or 
the old. 

The period at which eympathetic ophthalmia may come 
on after am, inpvry. — It is difficult to assign any date at 
which sympathetic ophthalmia may be expected, or after 
which the sound eye may be considered as safe. So long 
as the irritation primarily excited by the injury continues, 
the sound eye may sympathize. The risk cannot be said 
to have passed away until the injured eye has quite re- 
covered; the sclerotic must have regained its normal white- 
ness, and all photophobia and lachrymation have ceased. 

If the injury ia from a foreign body within the eye, the 
sound eye may become sympathetically affected at any 
time, and after the lapse of any number of years. 

Tension of the Eye. — ^The tension of a sympathetically 
inflamed eye varies with the development of the disease. 
In the early stages it is usually increased, sometimes to 
the extent of T 2 or 3, so that the globe cannot be in- 
dented with the fingers. This state of increased tension 
may continue during many months, or even last beyond a 
year. It may accompany the acute or subacute symptoms 
which precede atrophy. If the disease runs on unabated 
and unarrested, the mcreased tension subsides, and the 
eye gradually becomes softer than normal, and sinks to 
— T 2 or 3. The vitreous slowly atrophies, loses consis- 
tency and diminishes in bulk, and with these changes the 
eye softens. But, worst of all, as the atrophy of the 
vitreous proceeds, the retina is deprived of its normal 
support, and falling forwards becomes partly or completely 
detached. 

Symptoms, — At the commencement of the attack the 
eye is irritable and abnormally sensitive to light ; there 
is some lachrymation, the conjunctiva is a little injected, 
and the pupil is decidedly sluggish in its action; the 
power of locusing the eye for near objects is diminished ; 
and the patient is unable to maintain a prolonged accom- 
modative effort. Eeading quickly induces fatigue, the 
words become confused, blurred, and at last mdistin- 
'shable. A few minutes' rest and the eye can resume 
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ita work, bnt the Eame a; mptonui shortly reappear and 
oblige it to desist. 

If the disease progresses, the globe from sclerotic injec- 
tion assumes a. piDtash appearance, with a distinct ciliary 
zone around the cornea, sKowing internal congestioii. The 
)il contracts adhesions to the anterior capsule of the 
j, and becQmes Btatiou aiy ; or if atropine be dropped 
into the eye, it dilates only shghtlj, irregularly, and par- 
tially. The aqneons becomes serous, and the striatioQ 
of the iris, at first indistinct, is afterwards completely 
lost. 

At the onset of the disease there is generally no pain, 
not even sufficient to draw proper attention to the eye ; 
but in the later stages the gloDe is tender to the touch, 
and there is frequently supra-orbital pain. L^ph is 
speedily effused in large qnantities as an infiltration into 
the dinerent tissues involved in the inflammation ; the 
pupillary area of the capsule of the lens is covered and 
the iris almost soaked with it. _This exudation rapidly 
becomes organized, and contracts firm adhesions between 
the posterior surface of the iris and the lens-capsule. ' 
Commencing generalljr in the iris, the disease extends 
itself back to the choroid, and a form of irido-ohoroiditis 
is estabhshed, very difficult to arrest. 

Fig. 22. 




Fig. 2! repw«entB, ob well aa an engraving can, the 
appearEmce at an eye BofferiDg tram sympathetic apbthal- 
mis. It was drawn from a. ;oung tuan tet eighteen, a 
glass-blower who had lost his left eye Irom an u(jury be 
received ten months prenouBl; 
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Treatment. — In the treatment of sympathetic inflam- 
mation of the eye, we mnst consider — ^1, how to arrest 
the progress of the disease ; and, 2, how to deal with an 
eye which remains damaged after the disease has been 
arrested. 

1. How to arrest the progress of the cUsease. — If the 
sympathetic inflammation of one eye is dependent on 
injury to the other, and it is clear that the wounded e^e 
is irreparably blind ; or if the exciting cause of the mis- 
chief is a previously lost eye becoming inflamed, then 
there cannot be a moment's hesitation about the propriety . 
of at once extirpating the diseased or the injured eye. 

The importance of removing at an early period an eye 
which has been so injured as to be useless, and which is 
exciting irritation in the other, or the inflamed remnant 
of a lost eye which is acting in the same prejudicial man- 
ner, cannot be exaggerated ; for though vn the very ea/rly 
stage of sympathetic ophthalmia the removal of the cause 
of irritation will and generally does cause its subsidence, 
yet when the disease has thoroughlv taken hold of the 
sound eye, even the removal of the lost one may fail to 
arrest its progress. 

General treatment. — ^Absolute rest to the eyes is impe- 
ratively demanded ; all reading, writing, or fine work of 
any kind, must be forbidden ; when at home, the room 
should be kept darkened, and, when out, dark neutral 
tinted glass goggles should be worn. It is impossible to 
overrate the importance of keeping the patient for a long 
period in a very subdued light ; it aflTords the best hope 
of success, and places the eyes in a position to receive 
most favourably the influence of any other treatment 
which may be adopted. However weU the patient may 
progress, the order to rest the eyes and abstain from work 
should not be rescinded for at least from six to eight 
months. The disease is very recurrent in its nature, and 
the too soon exposing the eyes to the stimulus of strong 
light will increase the chances of relapse. 

The patient should be well fed, as the disease is very 
depressing, and tonics of quinine, iron, or bark should be 
prescribed. I have occasionally found the mineral acids 
with tincture of nux vomica (F. 65) do good. From 
the use of iodide of potassium and perchloride of mer- 
cury, both of them favourite medicines in the treatment 

•ndo-choroiditis, I have never known the slightest 
't. 
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In some cases I have seen decided improvement from 
a moderate inunction of mercnry, but quinine in one or 
two- grain doses must be given at the same time. 

Local applications, — Bdladonna in one form or another 
affords the most grateful application to the eyes. A solu- 
tion of atropine, of the strength of one grain to the ounce, 
should be dropped into the eye three or four times a day. 
It is a direct and very excellent sedative to the eye, allays 
irritability and relieves pain, and sometimes it seems 
to exert almost a specific action on the disease. The 
frequent use of a belladonna lotion (Fig. 33) also gives 
great comfort. 

No operation should be performed either with the view 
of arresting the disease, or for the purpose of making an 
artificial pupil, so long as the eye is innamed. 

2. How to deal with an eye which remains damaged after 
the dd^sea^e has been arrested. — If the disease has been 
stayed before the deeper parts of the eye have been seri- 
ously implicated, and a fair perception of Hght remains, 
much may be done by operative treatment to restore useful 
virion to the eye. The objects to be attained are, the 
formation of a new pupil, and the extraction of the lens. 
There are very few eyes which have suffered from sym- 
pathetic ophthalmia in which an artificial pupH can be 
satisfactorily made Vithout at the same time removing 
the lens. The iris has become so changed in structure, 
and so adherent to the lens capsule, that it is difficult and 
often impossible to perform an iridectomy; and even when 
this can be accomphshed, it usually fails to benefit the 
si^ht, from the exposed capsule of uie lens being coated 
with uvea. It is therefore generally advisable to endea- 
vour to remove a portion of iris and to extract the lens 
in the one operation. To effect this, the operation recom- 
mended in the treatment of irido-choroiditis, pa je 105, mav 
be performed. 

The extraction of the lens seems to exert a beneficial 
influence on the eye, as after it has recovered from the 
effects of the operation, it is much less disposed than it 
was before to a recurrence of the inflammation. 
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GLAUCOMA. 



There are three forms of this disease : — 

1. The acute and sabacute inflammatory. 

2. The chronic or simple. 

3. The consecutive or secondary. 

The characteristic symptoms of aU are, increased ten- 
sion of the globe, impairment of the field of vision, and 
fading sight. The progress of each differs, but if unin- 
terrupted by treatment, the end is the same — ^sooner or 
later irreparable blindness. 

To ascertain tlie tension of the globe. — See page 118. 

The impairment of the field of virion in glaucoma is 
very great. It usuafiy commences at *fche inner or nasal 
side, at which part it is sometimes completely wanting. 
In some cases the field is simply contracted, and this 
occasionally goes on to such an extent that the patient 
will describe his limitation of vision " as if he were look- 
ing through a tube." In other cases portions of the field 
are completely obliterated, so that in certain directions 
the eye is blind. 

To determine and nia/p out the field of vision, — Soe 
article on this subject. 

Gomses. — Glaucoma is a disease of advanced life, the 
large majority of the cases being in patients over forty- 
five years or age. There are, however, exceptional in- 
stances in which it has occurred at a much earlier date. 
Glaucoma may be idiopathic, that is, it may develop itself 
in an eye without any apparent cause ; or it may bo de- 
pendent on an injury, or on some form of infiajnmation 
of the eye to which it is secondary. 

The advent of an attack of acute glaucoma seems to be 
sometimes due to a sudden mental shock occurring to a 
person alr^dy depressed and with eyes probably predis- 
posed to the disease. Thus I have on several occasions 
seen it come on after severe affliction caused by the death 
of near relations, or by great pecuniary loss. In one 
case which came under my notice, a sudden fright in a 
patient exhausted by night- watching apparently induced 
the disease. The patient, a nurse, had from sheer fatigue 
fallen asleep by the bedside of the patient she was watch- 
ing, when she was suddenly awoke in the night by the 
snapping of the sash cord, and the sudden falling oi the 

fndow. Within a few hours she had an attack of acute 

ucoma. Patients who have sufiered from gout or from 
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disorders of the digestive system have been stipposed to 
be specially liable to glaucoma, but this has not been 
satisfactorily proved, Soth eyes may be simultaneously 
involved ; but it is more usual for one to be first affected, 
and for the disease to follow in the other after a varying 
interval. When one eye has suffered from glaucoma, the 
other is specially liable to be attacked. 

The premonitory symptoms of glaucoma are : — 

1. KapidVy vncreasmg preshyopid, the patient finding 
it necessary to frequently change his convex glasses 
for stronger ones on account of nis defect of sight in- 
creasing. 

2. Periodic obscurations, sudden dimness, varying in 
degree and lasting from a few minutes to several hours. 

3. HaXos or ravnhows around the candle or any other 
light is a freq^uent symptom, and one which generally 
draws the patient's attention to his eye! 

4. Diminution of the field of vision smd fading sight, 

5. A gradual inareasmg hd/rdness of the globe. 

Such are the warning symptoms of glaucoma, but they 
may be all so slight, or may make their appearances so 
slowly that they may be unneeded, and this is especially 
the case if one eye only is affected. 

1. AcTiTE Inplammatoey Glaucoma is generally sudden 
in its attack, occurring usually in eyes which have had 
premonitory symptoms, thougn they may not have been 
appreciated by tne patient ; or it may supervene on the 
simple form of the disease, the chronic glaucoma rapidly 
and suddenly assuming the acute inflammatory type. 

Symptoms. — ^The eye exhibits all the extenial manifes- 
tations of great internal congestion and acute inflamma- 
tory action. There is distension of the ciliary vessels, 
both of the veins which emerge through the sclerotic in 
front of the insertion of the recti, and of the zone of 
arteries around the cornea ; occasionally there is also che- 
mosis of the conjunctiva. The anterior chamber is 
diminished in size, sometimes to such a degree as to bring 
the iris almost into contact with the cornea ; the pupil is 
dilated and either very sluggish or completely inactive. 
The patient sees rainbows or halos of bright-coloured 
hght around the candle or gaslights. The field of vision 
is diminished, or parts of it are obliterated. Tlie sight is 
ereatljT impaired, and is rapidly getting worse ; in a few 
hours it may be so rednced as to be alue only to distin- 

I 
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guish No. XX. or to count fingers. The tension of the 
globe is increased from T 1 to T 3, or stony hardness. 
The pain is usually most severe, oftentimes of an almost 
maddening character. There is a sense of aching and 
tightness of the globe, with pain extending around the 
orbit, fdong the side of the head, and down the nose, but 
the most acute agony is often referred to the back of the 
head. This is usuallj accompanied with severe vomiting, 
so as to give to the symptoms an aspect of a bad bilious 
attack, for which indeed it is unfortunately too often 
mistaken. 

Essornii/ned with the Ophthalmoscope the vitreous may be 
so turbid as to prevent the fundus from being seen ; but 
if the humours are still sufficiently clear, there will be 
found cupping of the optic nerve ; pulsation of the retinal 
arteries, either spontaneous, or produced by the slightest 
pressure on the globe ; and a dilated and tortuous condi- 
tion of the retinal veins. Small blood spots will be often 
seen scattered at different parts of the retina. They are 
the result of capillary haemorrhages, which take place in 
most cases of the acute, and in many of the chronic glau^ 
coma. Filmy blood clots are also often found in the 
vitreous. 

The Cha/racteriatics of a Qlaucomatous Cup. — ^The glau- 
comatous cup involves the whole optic disc ; its margin is 
abrupt, sharp, and sometimes excavated, overlapping the 
cup, and the vessels as thejr curl over its edge appear to 
be either interrupted or distorted. If the excavation is 
deep^ the continuity of the vessels, as they ascend the 
side of the cup and mount over its edge, seems to be lost, 
and the vessels look as if they were interrupted or broken 
in their course ; whilst if the cupping of the nerve is 
shallow, the vessels appear bent or distorted as they pass 
over its edge. The optic disc is encircled by a hght 
coloured zone. This is caused by the edge of the scle- 
rotic ring shining through a rim of atrophied choroid, and 
it is best seen in those cases where the excavation is 
deepest. The central portion of the papilla has often a 
peculiar bluish-grey tinge which increases in intensity 
towards the circumference of the nerve. So deceptive is 
the appearance of a deeply excavated nerve that it re- 
sembles more the prominence of a sphere, than the hollow 
of a cup. The gla/ucomatotLS excavation is perfectly dis- 
tinct from what is termed the physiological cv/p. 

The physiological cfwp is simply a shallow depression 
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confined to the centre of the optic disc, in th% site where 
the retinal veBsels pass; it looks white and glistening, 
and its sides are nsnallj berelled or sloping; it varies 
greatly in size, bnt it is snrronnded by healthy looking 
nerve stmctnre; it is congenital, andhasnonnfavonrable 
omen. In addition to these two, there is a third form of 
excavation of the disc produced by atrophy of the optic 
nerve. See Atrophy or Optic Nb&ve. 

Two modifications of this acnte form of glaucoma 
should be noticed. A subacute in which all the symptoms 
are diminished in intensity ; and a hoBmorrhagic form in 
which there is a peculiar tendency to retinal hsemor- 
rhages, and in which bleedinj^ between the choroid and 
retina will sometimes occur immediately the tension of 
the globe is relieved by iridectomv. 

Resulte of acute Glaucoma, — Tne vision may be reduced 
to a mere perception of large objects in a few days, or, in 
very acute cases, as in the "Glaucoma fulminans" of 
Giuefe,* in even a few hours. If the acute symptoms 
subside, and some of the lost sight is regained, the eye is 
still left in a very unhealthy and unsatisfactory state. 
The siffht remains impaired, the tension of the globe will 
generally continue too great, and there is a probability, 
amounting almost to a certainty, that the eye will sooner 
or later be subjected to another attack which will still fur- 
ther damage the sight, if it does not altogether destroy it. 
After one or more of these acute attacks, the eye will 
drift into the state of hopeless blindness which has been 
described as gkmcoma ahsolutwm. This is, in fact, the last 
sta^e of the disease, when the eye is irremediably blind, 
and when all hope of benefit from treatment has passed. 
The globe is of stony hardness, the pupil widelv oilated, 
and often irregularly so; the anterior chamber is so 
shallow that the iris is almost in contact with the cornea, 
which is ansBsthetic and dull in appearance, having lost 
much of its normal lustre. The humours are turbid, so 
that the fundus cannot be seen ; and it may be that the 
lens is also cataractous. But, in addition, the eye is often 
subject to severe pain, which is either constant or so 
frequently recurring as to destroy sleep and impair health. 
The suffering may be due either to a repetition of the 
acute inflammatory attacks, which continue even though 
the eye is lost ; or to the irritation which is excited by 

* Archiv. fur Ophthal., viii. 2. 
I 2 
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degenerative 'changes taking place in the tissues witliin 
the globe. 

Treatment — For the acute inflammatory glaucoma, 
there is but one plan of treatment which holds out the 
promise of regainmg much of the lost sight, and at the 
same time of reUeving pain, and that is i/ridectomy. The 
results of this operation in acute glaucoma have been 
most brilliant ; its curative effect is now an established 
fact, and cannot be controverted by ignorance or prejudice. 

To Von Graefe is to be ascribed the honour of having 
originated the operation, and the thanks of all who are 
benefited by it are due to him. The effect of iridectomy 
is to relieve tension, and the symptoms which are de- 
pendent on it at once begin to subside. The operation 
should be performed as soon as possible after tne acute 
Bvmptoms have set in, as every hour tends to diminish 
the chances of recovery. 

For the eye which has been lost by glaucoma, and con- 
tinues painful, or is liable to frequent recurrence of 
inflammation, the best treatment is excision. The opera- 
tion of iridectomy in such cases generally fails to give relief. 

2. Chkonic, or Simple Glaucoma. — ^The progress of this 
disease is usually unaccompanied by pain. It may involve 
one or both eyes ; but when both are affected, it is gene- 
rally more advanced in one eye than in the other. The vision 
graduallv fades, and there are occasional obscurations in 
which the dimness is greatly increased — in some cases 
almost to darkness ; but after a varying time the sight is 
regained. The patient sees rainbows or halos of coloured 
light around the candles. The pupil is sluggish and more 
duated tiban normal. The anterior chamber becomes 
shallow, and the humours turbid. The tension of the eye 
is increased ; and the field of vision is contracted, or in 
parts lost. These symptoms may steadily progress, with 
occasional remissions or exacerbations, until all sight 
is extinguished. Frequently, however, an acute attack 
supervenes, and all the symptoms which characterize the 
acute inflammatory glaucoma are at once developed. 

Exammed with the ophthalmoscope the same appear- 
ances are presented which were mentioned in the section 
on Acute Glaucoma, page 114 — viz., cup|ping of the optic 
disc with pulsation of the retinal arteries, either spon- 
taneous or produced under the slightest pressure of 
the fingers on the globe; undue fulness of the retinal 
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Tfeins; turbidity of the vitreous, and occasionally small 
extravasations of blood on the retina. 

Treatment, — Iridectomy affords the best chance for the 
eye; but the results of this operation in the chronic or 
simple glaucoma are not nearly so favourable as when per- 
formed for the acute form of this disease. It will gene- 
rally arrest the progress, and retain for the patient the 
vision he still has, but it will often fail to bring back the 
sight which has been lost* Still, so long as the eyes 
possess perception of light, it is worth perK>rming iridec- 
tomy, as the results of tne operation will often far exceed 
the expectations, and especially if the disease has been of 
short duration. In some cases which have been under 
my care, where the vision was so reduced that the patients 
could only count fingers, I have been gratified by such a 
restoration after the operation as has enabled them to 
read fair-sized type, such as, from No. 6 to No. 10 of Jaeger. 

The cases of chronic glaucoma which hold out the best 
promise of success are ttiose in which the field of vision is 
still entire, and where the disease has not continued long 
enough to produce severe atrophic changes in the optic 
nerve and retina. 

3. CoNSECUTivB or Sbcondaky Glaucoma, may compli- 
cate many of the diseases and injuries of the eye. It may 
follow a perforating wound in which the lens has been 
injured ; or it may come on after a needle operation for 
cataract or for opaque capsule ; or after a dislocation of 
the lens into the anterior or vitreous chambers. It is 
then known as trav/maiio glaucoma (see page 152). 
Secondary glaucoma is also occasionally met with in cases 
of iritis, and irido-choroiditis, in staphyloma, in sympa- 
thetic ophthalmia, and in some forms of deep ulceration 
of the cornea. Whenever it occurs, it must always be 
regarded as a grave symptom. 

Treatment. — In those cases where the increased tension 
of the globe is dependent on removable causes, the source 
of the irritation should be taken away. Where a wounded 
or broken-up lens is pressing upon the iris, and exciting 
glaucomatous symptoms, it should be either sucked out 
with a syringe or removed by linear extraction. When a 
dislocated lens is the cause of irritation, it should be ex- 
tracted. In cases of increased tension after capsular 
operations, paracentesis of the cornea will generally afford 
relief. (See page 32.) The same operation may be also 
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tried when glaucomatous symptoms are associated with 
deep ulceration of the cornea; but should it fail to 
diminish the tension, a portion of the iris should be 
excised by iridectomy. In iritis or irido-choroiditis with 
increased tension of the Rlobe, iridectomy should be 
performed. 

To ASCERTAIN THE TENSION OF THE GrLOBE, the patient 

should be told to gently close his eyes and look down- 
wards whilst the surgeon places his two forefingers On the 
upper part of the eye, and by an alternating pressure 
with first one finger and then the other, as if feeling for 
fluctuation, he determines the degree of tightness of the 
globe. The tension of eyes varies considerably in different 
patients even in health ; it is well, therefore, when de- 
ciding on the degree of tension of a diseased eye, to 
examine also the sound one so as to compare the two, as 
their normal condition may be either slightly above or 
below the usual standard of tightness. 

The following symbols were suggested by Mr. Bowman, 
in the British Medical Joti/mal, October 11, 1862, for re- 
cording accurately the varying degrees of increase and 
diminution of tension : 

" T represents tension (* t * being commonly used for 
' tangent,' the capital T is to be preferred) ; Tn, tension 
normal. The interrogative, P, marks a douht^ which in 
such matters we must often be content with. The 
numerals following the letter T on the same line indicate 
the degree of increased tension ; or, if the T be preceded 
by — , of dvmimslied tension, as furtiier explained below. 
Thus: 

" T 3. Thwd degree, or extreme tension. The fingers 
cannot dimple the eye by firm pressure. 

" T 2. Second degree, or considerahle tension. The 
fingers can slightly impress the coats. 

" T 1. First degree. Slight but positive increase of tension, 

"TIP Doubflul if tension increased. 

" Tn. Tension normal. 

" — TIP Doubtful if tension be less than natural. 

" — T 1. First degree of reduced tension. Slight but 
positive reduction of tension. 

" — T 2 ) Successive degrees of reduced tension, short 

« — T 3 ( of such considerable softness of the eye as 
Uows the finger to sink in the coats. It is less easy to 

fine these by words." 
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Tkbmttlous Ibis — Iridodonesis — are terms applied to an 
iris which trembles and vibrates with each moyement of 
the eye. It is most frequently cansed by the loss of the 
lens, and is thus occasionally seen after the extraction of 
cataract, or it may be produced by a partial or complete 
dislocation of the lens either into the anterior chamber or 
vitreous. The iris is also generally tremulous in cases of 
hydrophthalmos, owing to the loss of support of the lens 
from an increase in the size of the posterior aqueous 
chamber, and a stretching of the suspensory ligament. 

CoLOBOMA. OF THE Iris is a Congenital deficiency of a 
portion of the iris, caused by an arrest of development 
m early festal life. It usually occurs in the lower part of 
the ins, and is associated with a similar defect in the 
choroid. A case is reported by Mr. Hulke* in which 
there was a ooloboma of the iris, choroid, retina, and 
optic nerve-sheath. Ooloboma of the iris most frequently 
occurs in both eyes, but it is not' uncommon to find only 
one eye affected. It is occasionally associated with 
microphthalmos or congenitally stunted eyes. Mr. White 
Cooper has related the history of three children out of a 
family of seven, each of whom were afflicted with microph- 
thalmos and coloboma of the iris in both eyes.t 

DISEASES OF THE YITBEOUS HUHOUB. 

Htalitis, or inflammation of the vitreous, rarely occurs 
either as an idiopathic or a primary affection. It is 
usually associated either with disease of the iris, the 
choroid, or retina, to which it is secondary. It may 
be induced by an injury, and especially the lodgment of 
a foreign body in the vitreous or the adjoining ciliary 
processes. 
The inflammation may be either simple or suppurative, 
In simple hyaUtis there is a diffased haziness of the 
vitreous, with here and there small filmy opacities. These 
may be caused by portions of the connective tissue be- 
coming opaque, or hj small effdsions of lymph into the 
vitreous from the neighbouring ciliary processes. When 
the hyalitis is due to the presence of a foreign body 
within the eye, large masses of lymph will be frequently 

* fioyal London Ophthalmic Hospital Reports, toI. iii. p. 335. 

t Ibid., vol. i. p. 110. 



120 DISEASES OF THE VITREOUS. 

seen behind the edge of the lens projecting into tte 
vitreons, whilst the rest of its structure is so turbid as to 
exclude the fundus of the eye from ophthalmoscopic view. 
If the inflammation is long continued, the vitreous loses 
its consistency, and becomes more or less fluid and reduced 
in bulk. With this diminution of volume detachment of 
the retina and shrinking of the globe are apt to occur. 

Suppuratwe hualitis is met with in ophthalmitis and 
suppuration of the globe. The effusion of pus may be 
often seen to commence in the ciliary region behind and 
to one side of the lens, but it soon diffuses itself through- 
out the whole of the vitreous. 

Treatment — ^As hyalitis is seldom a primary affection, 
the treatment for it wiU be found under the neading of 
the diseases to which it is secondary. 

MuSCiB VOLITANTESt OPACITIES OY THE YiTBEOTJS. — 

Opacities of the vitreous, the result of disease, must be 
distinguished from the motes or mnscsa volitantes, which 
are jperfectly compatible with healthy eyes, although they 
are the source of much anxiety and even of misery to the 
patient. Two varieties of musc8B — the transparent and 
the opaque — are commonly met with, and they occur 
mostly amongst myopic patients and those who use their 
eyes much for fine or close work. 

The transparent muscce are best seen when looking up 
in the light, or against a white surface through a small 
aperture in a card, or with the lids partially closed. They 
consist of numerous small transparent bead-like bodies, 
some of them hanging together in rows or in clusters, 
whilst others are noating as isolated circles in myriads 
before the eye. They do not obscure vision, as every- 
thing is seen clearly through them, or by their side. If 
the eyes are suddenly turned upwards and then fixed, 
they will be observed by the patient to float slowly down- 
wards, as if gravitating to the fundus of the globe. They 
are perfectly innocuous, and merely represent the corpus- 
cles of the vitreous and debris of cells, which in certain 
lights become obvious to the eye in which they exist. The 
different shapes assumed by these transparent muscse are 
caused by aggregations of the corpuscles either into groups 
or strings. 

Opaque Muscob. — The second form of- mote which is 
often complained of consists of one or more dark spots of 
Afferent lantastic shapes, which are constantly floating 
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before the field of vision, and shifting with the movements 
of the eje. They will appear suddenly, and remain for 
years withoat increasing or diminishing, or without the 
eye becoming in any other way affected. They will also 
diisappear occasionally for months or longer* and then 
turn up again in their old familiar form. This, perhaps, 
may be erplamed by supposing that the body of which 
the mgte is composed floated out of, and was for a time 
accidentallv kept from, the field of vision, when, again 
becoming free, it reappeared. The cause of these opaque 
niusc89 it is difficult to ascertain. They may be the debris 
of cells congregated together, or opaque detached fila- 
ments from the connective tissue of tne vitreous, or a 
little of the pigment of the uvea which has been acciden- 
tally detached from the ciliary processes and worked its 
way into the vitreous. Bonders, in speaking of muscffl 
vofitantes, says : " I succeeded in finding, on microscopic 
examination, with Professor Jansen, some, and subse- 
quently with Dr. Doncan, all forms in the vitreous humour 
of the human eye.*' He detected " pale cells and debris of 
cells in a state of mucine-metamorphosis ; fibres furnished 
with grannies, and groups of granules with adherent 
granular fibres."* 

Treatment'-B^eat the eyes by abstaining from all close 
work, and avoid constantly looking for the muscse. If m 
bright lights they become visible without the patient 
searching for them, he should be provided with neutral 
tint or dark cobalt-blue glasses. Tonics of quinine or iron 
frequently do good by improving the health, and render- 
ing the eve and the mind of the sufferer less impression- 
able to Httle defects. No local applications will be of 
any service for the getting rid of the true muscse voli- 
tantes. The patient should be assured that they are not 
portentous of coming blindness, and that they may con- 
tinue for years without causing any more than their 
present annoyance. Musccb must not be confounded with 
scotomata, which are fixed blind spots in the field of 
vifiion, dependent on a complete loss of sensibility of a 
portion of the retina. 

Opacities op the Viteeous are a frequent result of 
disease of the iris, choroid, and retina, and especially of 

* Ponders, On the Accommodation and Refraction of the EyCi 
Sydenham Society, p. 199. 
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those afPectioiis which have a syphilitic origin. Thej roay 
he dne to infiammatoiy changes in the celLs or connective 
tissue of the vitreons, or to small effusions of lymph, or 
to extravasations of blood. They are frequently asso- 
ciated with a general turbidity of the vitreous, but thej 
may also exist in large numbers when that structure is 
peitectly transparent, so that with the aid of the ophthal- 
moscopic mirror these opaque bodies may be seen floating 
in a perfectly clear medium. The opacities may assume 
a variety of forms resembling either grains of soot, dark 
threads^ or membranous expansions. When they are 
numerous, there is usually great impiurment of vision; but 
this is often as much due to the disease which has led to 
their formation as to the impediment they offer to the 

Sassage of light to the retina. Those which are placed 
eeply in the vitreous create the most confusion by throw- 
ing their shadows on to the retina. 

Treatment. — Opacities of the vitreous must be treated 
by attacking the disease which has given rise to them. 
Those which have a syphilitic origin, and are dependent 
on small plastic effusions, are more amenable to remedies 
than any of the other forms. For the filmy opacities due 
to hsemorrhage nothing can be done. In the course 
of time they will shrink considerably, and many of tbem 
will disappear from the field of vision. The dense mem- 
branous opacities, which greatly obstruct vision by floating 
in front of the object, Yon Graefe treated successfully 
by dividing with a fine needle, as in a capsular opera- 
tion after cataract. 

SpjlRKLIng Synchtsis — Synch/ysis scmtiUans. — ^These 
euphonious titles have been given to the beautiful ap- 
pearance which is presented by sparkling flakes of cho- 
lesterine floating in a fluid vitreous, ^ey frequently 
abound in such quantities, that they may be seen to 
descend in a perfect shower after every movement of the 
eye. With the ophthalmoscope the crystals of cholesterine 
look like chips of gold leaf, and make the vitreous closely 
resemble the liqueur called gold- water. The cholesterine 
is probably derived from blood which at some distant 
period had been effused into the vitreous. 

Fluidity op the Vitreous — Synchyeis — ^is the begin- 
ning of the end of many of the diseases of the eye which 



FOREIGN BODIES IN THE VHRBOUS. 128 

lead to blindness. It may be due to o|>hthalmitis, or to 
inflammation of the iris, choroid, or retma. It is one of 
the terminations of sympathetic ophthalmia, and is a fre- 
quent result of injuries ot the eye accompanied with deep or 
posterior intraocular hsamorrhage. It also usually occurs in 
nydrophthalmos, and in most cases of general staphyloma- 
tons ^argement of the globe. In many diseases, fluidity 
of the vitreous with softening of the eye follows increased 
tension : it is so in sympathetic ophthalmia, and in irido- 
choroiditis, and fre<][uentl7 also m glaucoma. It -then 
indicates that the disease has done its worst, and atrophy 
of the tissues within the eye has commenced. A fluid 
vitreous does not necessarily imply a soft eye ; the globe 
may in certain cases be of its. normal tension, or it mav 
be eveu glaucomatous and have its hardness increased. 
A soft eye, however, usually indicates a fluid vitreous, 
unless the diminution of tension has been caused by a 
recent escape of vitreous from an iigury. Although a 
loss of consistence of the vitreous is commonly produced 
by some inflammatory disease, yet it may occur in eyes 
which have never suffered from an inflammatory affection 
and which still retain very fair sight. Such eyes, how- 
ever, are prone to the early formation of cataract, and to 
detachment of the retina. This fluid state of the vitreous 
is frequently met with in extreme myopia associated with 
large posterior staphyloma, and in cases of cataract coming 
on in young people without any assignable cause, but 
probably due to defective nutrition arising from some 
constitutional ailment. 

A lo88 of vitreous occasioned by some penetratin|f wound 
is rapidly replaced by aqueous. Fresh vitreous is never 
generated. If the amount lost bo small, no ill effects 
may follow, as sufficient aqueous will be kept secreted to 
supply ite place ; but if the escape of vitreous be large, 
the eye usually suffers. For awhile the globe is plumed 
out by aqueous, but the supply after a time fails te meet 
the demand, and the eye flrst becomes soft, then shrinks, 
and ultimately all sight vanishes. 

FoEEiGN Bodies in the Vitreous. — ^A foreign body 
may be lodged in the vitreous and remain there for a long 
penod provided it does not exert any injurious pressure 
on any of the other parts within the eye. The danger 
is, that with the motions of the globe ite position may be 
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sliifted, and falling to the fandns may then excite a 
dangerous inflammation, which may lead to destraction 
of the other eye from sympathetic ophthalmia. 

Treatment. — If the foreign hody can he seen, an endea- 
vour should be made to remove it. 

BLsHOKRHAGE INTO THE ViTBBGUS may take place — 
1. From rupture of some of the vessels of the ciliary 
processes; 2. From choroidal hsamorrhage, the blood 
breaking through the retina and becoming eztravasated 
into the vitreous ; or» 3, it may ensue from the rupture 
of a retinal vessel, but this is rare. 

Blood effused into the vitreous is but slowly absorbed. 
If the clot be small, it gradually loses its colouring matter, 
and shrinks, and after a few weeks or months, it is seen 
with the ophthalmoscope either as a small dark mass, or as 
floating filaments in the vitreous. If, however, there has 
been much hsamorrhage, loss of the eye is certain to 
follow. To allow the blood to be extravasated, the hya- 
loid has to be ruptured, and wherever the blood forces 
its way, it breaks down the texture of the vitreous. From 
this mutilation of structure the vitreous does not recover ; 
it atrophies, loses its consistence, and becomes fluid. The 
blood clot softens and is gradually dissolved, and its 
colouring matter stains the whole oi the fluid which oc- 
cupies the vitreous space to a yellow or brownish-yellow 
tinge, which colour may last for years. The mischief, 
however, does not end here ; for, as the vitreous becomes 
fluid, it diminishes in bulk ; and the retina, losing the- 
support which it had received from the healthy vitreous, 
f aUs forward and becomes detached. 



CHAPTER IV. 

DISEASES OF THE CRYSTALLINE LENS. 

Cataeact is an opacity of the lens. In the great majority 
of cases the opacity is confined to the lens substance, the 
capsule remaining transparent. 

Capsular Caiaract is tne term used when the opacity is 
apparently limited to the lens capsule. 
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Capsulo-lenticular CatarcLct is when there is opacity of 
both the lens and its capsule. 

Causes op Cataract. — ^Whatever interferes with the 
due nutrition of the lens tends to produce cataract. 

a. It may occur from old age ; it is then one of the 
results of senile decay, and has been rightly called ** senile 
cataract." 

/3. It may be dependent on a constitutional disease in 
wliich the general nutrition of the bodj fails, as in dia- 
betes. This form is recodified as a *' diabetic cataract." 

y. It may be due to disease of the deep structures of 
the eye, the choroid and retina, to which it is indeed 
secondary. This dass is distinguished as ** secondary 
cataract. 

5. It may be produced by injury, and it is then termed 
** traumatic cataract." 

e. Lastly, it may be congenital. 

Cataracts may be divided primarily into two great 
classes — soft and hard cataracts. 

I. Soft Cataracts may occur at any period between 
infancy and thirty or thirty-fiye years of age. They may 
be congenital, or they may be dependent on one or other 
of the causes already related ; the consistence of the cata- 
ract being mainly determined by the age of the patient. 

Congenital or Inpantile Cataract may come on in 
early infancy, or as its name implies, it may be a con- 
gemtal defect. Eyes with this form of cataract are 
usually below the normal standard in size, and frequently 
suffer from nystagmus or involuntary oscillations of the 
globe.* They are also often associated with other con- 

Senital deficiencies, such as microphthalmos or small 
1-developed eyes ; or with a stunted bodily growth ; or 
occasiontOly with mental impairments, varying from slight 
imbecility to idiocy. On the other hand, it is only right 
to sav that I have seen congenital cataracts in well-grown 
and finely developed patients, with a mental activity to be 
admired, and with such an exaltation of one or other 
faculty as justly to entitle them to the rank of genius. 



See Article on " Involuntary Oscillationa of the Globe." 
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Mr. Bowman has drawn attention to the fact, that there 
is probably some intimate connexion between infantile 
convulsions and congenital cataract. I haye myself ques- 
tioned the parents of many children who haye been 
afflicted with cataract, and haye been struck with the 
number of them who haye also suffered from conyulsions. 

There are two kinds of congenital cataract, each of 
which requires to be specially noticed— the " lamellar,*' 
and the " cortical." 

The Lamellar Cataraxst is where there is a central opacity 
of the lens with a more or less clear circumferential mar- 
gin. The density of the opacity is uniform, and seems to 
be due to a layer of opaque matter between the central 
nucleus and the transparent surface of the lens. 

The Cortical Caiaract is where the opacity commences 
in the margin of the lens, and is seen as opaque strise 
running from its circumference towards its centre. In 
the early stage of this form of cataract the intermediate 
spaces are clear, and through them the fundus of the eye 
can be examined with the ophthalmoscope ; but patches 
of cloudiness or opaque dots soon appear in different 
parts of the lens, and these gradually diffuse themselves 
and ultimately render the whole opaque. 

The defect of sight in congenital cataract is very 
variable; it is of course dependent on the extent and 
density of the opacity. A slight and partial opacity may 
remain stationary for many years, but as a rule the whole 
lens will, sooner or later, l>ecome opaque. 

Treatment of Congenital Gata/ra^t — ^In those cases in 
which the opacity is central, and the margin of the lens 
cleai, and where there is reason to hope that the cataract 
is not progressive, Mr. Critchett has adopted his ope- 
ration of iridodesis. By drawing the pupil opposite to 
that portion of the lens which is transparent, good sight 
is often at once secured to the patient. The advantages 
which this operation offers are, that its object is attained 
quickly and with even less risk than that which accom- 
panics the removal of the lens by solution ; and secondly, 
the patient seeing through the margin of his own lens, is 
able to use his eyes without the aid of cataract glasses. 

The disadvantages of this operation are, however, 
great, as congenital cataract is very rarely stationary, 
but sooner or later the opacity extends, and a further 
operation is then required. When this becomes neces- 
sary, the eye is in a much less favourable condition for 
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any operative procedure, and the results will not be so 
satisfactory. 

The operations which are suited for congenital or other 
forms of soft cataract, are — 

1. Solution and absorption of the lens. 

2. Linear extraction. 

3. The suction operation. 

Ofebation bt Solution — Keratowyxia — consists in 
breaking-up with a fine needle the central portion of the 
capsule of the lens, so as to freebr admit the aqueous, and 
allow it to exert its solvent influence on the lenticular 
matter. A description of this operation is given at page 
128, under the heading of " the first stage of the operation 
of linear extraction," the only difference being that the 
lens substance should not be quite so freely comminuted. 
The precautions which are there given, both prior to and 
after the operation, with reference to the dilatation of the 
pupil, must be rigidly followed. Occasionally one needle 
operation will suffice, but generally it has to be repeated 
two or three times before the whole of the lens is ab- 
sorbed. The intervals between each operation must be 
regulated by the progress of the case ; from three to six 
months is the time which is usually required. If after 
one of the needle operations, the swollen lens should press 
injuriously on the iris, and produce symptoms of irritation, 
the second stage of linear or suction extraction, page 129, 
should be at once performed, and the lens, or what re- 
mains of it, be removed. 

This method of dealing with a congenital or soft cata- 
ract is undoubtedly the safest of all the operations, and 
I believe the results on the whole are the most satisfac- 
tory. It presents, however, these difficulties : the pro- 
cess of the absorption of the opaque lens occupies a long 
period, and it is essential for the safety of the eye that 
the patient should continue during that time under the 
sapervision of the surgeon. 

Linear Extractign op Cataract. — The operation 
known as Gibson's, from the late Mr. Gibson, of Man- 
chester, having first suggested and performed it, is now 
recognised and practised with some slight modifications, 
under the name of linear extraction. 

It is well adapted to a large majority of the cases of 
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soft cataract, bnt it is an operation which requires great 
care, and great delicacy of manipniation. 

Prior to performing the operation, the pnpil should be 
fblly dilated with atropine, so that the whole of the lens 
may be nnder the observation of the operator, and the 
iris may be drawn away as far as possible fromliie chance 
of injury. 

The operation may be divided into two stages. 
The first stage of the opercUion is to break np with a fine 
needle (fig. 23) two-thirds of the anterior capsule of 
Fig. 23.^0 lens; and by carefully moving the needle 
through the soft lenticular matter, so to commi- 
nute it, that every portion of it may be brought 
into contact with £ke aqueous. 

Great care must be taken not to injure the pos* 
terior layer of the capsule of the lens, as by so 
doing the hyaloid membrane would be ruptured, 

6 and the vitreous mining with the particles of the 
lens would materially mterfere with the due ac- 
tion of the aqueous humour on them, and also 
render more, difficult the second part of the opera- 
tion. 
The difficulties which may beset this stage of the opera- 
tion are : — 

1. The lens-capsule may be so tough that the point of 
the needle will puncture but not lacerate it, and all 
attempts to tear an opening will only cause the lens to 
shifb about before the pressure of the needle without 
making any sufficient rent in the capsule. In such a case 
two needles should be used. The first needle should be 
introduced through one side of the cornea into the centre 
of the lens-capsule so as to fix the lens, whilst the second 
needle is passed through the opposite side of the cornea 
and made to penetrate the capsule at the same spot at 
which the first needle enter^ The points of the two 
needles should now be drawn apart, and thus a free open- 
ing may be torn in the capsule without exerting any 
strain upon the suspensory ligsiment of the lens. 

2. The central portion of the anterior capsule of the lens 
may be chalky or semi-opaque. When this is the case, 
the needle wmch is used to break-up the lens substance 
should before its withdrawal from the eye detach the 
semi-opaque portion of capsule. A free opening should 
then be miade with a broad needle in the cornea at a point 
corresponding with the pupillary edge, and with a pair 
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of iris forceps the semi-opaque capsule should be seized 
and drawil out of the eye. 

After the operation, the patient should be kept in a 
darkened room, but not in bed, and a solution of atropine 
of the strength of gr. 2 ad aquad 5 1» should be dropped 
into the eye twice a day. 

The second stage of linear extractioneonsiats in removing 
the broken-down lens through a small linear opening in 
the cornea. Before it is attempted, if nothing has hap- 
pened since the first operation to necessitate its immediate 
performance, sufficient time should be allowed to elapse 
lor all the transparent portions of the lens to become 
opaque, and somewhat macerated by the aqueous. From 
tnree to six days will be about the time required for the 
desired changes tcAtake place, but much depends on the 
condition of the cataract at the time of the operation, and 
upon the extent to which the capsule has been torn, and 
the lenticular matter broken up. 



Fig. 24. 




Fig. 25. 



The pupil being widely dilated with atropine, an 
opening is to be made in the cornea with a broad 
needle (fig. 25) at a point just external to where the 
pupillary margin of the iris is seen. Instead of 
inserting the needle through the cornea directly 
from before backwards, it should, as Mr. Bowman 
has suggested, be made to pass oblic^uely inwards 
through the lamellas of the cornea, as is represented 
in fig. 24. The aperture thus made wiU be valve- 
shaped, the object bein^, that the curette in and 
after its introauction snail not press at all upon 
the iris. 
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A sufficiexit opening kavinff been made, the carefcte 
(fig 26), is next to be introduced, and this shoiild be 
done with a gentle lateral motion. The 
eye beinc stiU held by the surgeon with 
a pair of forceps in tloce most eonrenient 
position, the cure'tte is moved gently from 
aide to side, pressing slightly on the month 
of the wound to permit the aqueous with 
the softened lens to flow down its groove. 
When the largest portion of the lenticular 
matter has escapea, small opaque pieces will 
occasionally be seen which nave not flowed 
away in the stream ; these may be followed 
by the curette, and on the point of it being 
dipped beneath them, the^ will also escape 
along its groove. All the movements of the 
curette must be conducted with the greatest 
caution, as it is essential that the posterior 
capsule should not be broken. T^en this 
accident happens, the opaque fragments of lens become 
entangled in the vitreous, and no further attempt should 
be made to remove them. 

The lens having been removed, or as much of it as will 
readily flow away, the patient is to be sent to bed in a 
darkened room, and the pupil is to be kept under the in- 
fluence of atropine. 

Extraction op Soft Catabact by Suction. — This 
method of removing a soft cataract was reintroduced 
by Mr. T. Pridgin Teale, jun., of Leeds, who suggested 
the operation, and performed it with success in DecembeXf 
1863, on a young man who had a traumatic cataract. 

The e3ctraction of the lens by suction may be completed 
in one operation, but my own feeling is that it is better, 
as a rule, to divide it into two stages. The first stage is 
the same as the preliminary needle operation for linear 
extraction described at page 128. Two, three, or four 
days having elapsed, the second stage or suction part of 
the operation may be performed, and the whole lens, 
now opaque and diffluent, will be readily drawn through 
the tubular curette of the instrument. 

The second sta^e, or the suction part of the operation,maj 
be performed as follows: The pupil having been pre- 
viously fully dilated with atropine, an opening is made 
in the cornea with a broad needle, immediai^sly within 
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the pupillary luarmii of the 
dilated pupil, aafficlent in 
size to allow of the eaey 
entrance of the tubular 
curette. A delicate mani> 
pnlatioD of the inBtmiaent 
IB required to move it from 
point to point, eo aa to 
place the open mouth of the 
curette in the moat favour- 
able positions for sucking in 
the lens matter, without in 
any way injuring the iria. 
llie SQctiou power mnat he 
carefully regulated by the 
operator, who is able to ar- 
rest it instantly if neces- 

In the suction instrument 
madeby MeBBrB.Weisa of the 
Strand (fig.27), the auction ia 
obtained through a delicate 
metal ajringe [^aoed at one 
extrenuty of a glaaa tube, 
which b fornished at the 
other end with a tabular 
curette, the aperture of 
which ia countersunk. The 
Bj^ringe is bo contrived, that 
with one hand the piaton 
can be worked, and the 
movements of ibe curette 
within the eye guided, 
whilst the other hand ia 
left tree to fii the globe 
with a pair of forceps. 

In the inatrument devised 
by Mr. Teale (fig. 28), the 
suction power is applied by 
the month of the operator. 
It consists of a glfiss tube 
the exact size of that re- 
presented in the drawing, 
to one end of which is fas- 
tened a tabular curette. 
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'whilst to the other extremity is attached a piece of india- 
rubber tubing with a glass mouthpiece. 

II. Hard Cataracts are cliaracterized by a firm nu- 
cleus, and may occur at any period of life after thirty-five 
or forty years of age. There are different forms of hard 
cataract, which are distin^shed from each other — 1, by 
the part of the lens in which the opacity begins ; 2, by its 
general appearance ; and 3, by the age of the patient. 

Nuclear Cataracts are those in which the opacity com- 
mences in the nucleus, the marginal portion of the lens 
remaining for a time transparent. 

Striated Caia/ra^te, — The opacity first shows itself in 
opaque lines in the cortical substance of either the an- 
terior or posterior surface of the lens, or in some cases in 
both simultaneously. These strisB radiate from the cir- 
cumference towards the centre of the lens. 

Black Gata/racts. — There are two classes of cataract to 
which the name black has been given. 1. To the hard 
opaque senile lenses, in which the nucleus has acquired 
an exceptionally dark reddish-brown colour. 2. To those 
rare cases in which a lens with commencing cataract has 
become darkly stained with hsBmatine from some prior 
extravasation of blood into the aqueous chamber. Dis- 
solved in the aqueous, the hsBmatine has permeated the 
lens capsule and been deposited in the lens substance. 

Senile Cataracts usually occur from fifty to fifty-five 
years of age. They may be either nuclear or striated. They 
vary greatly in consistence, but. are always distinguished 
by the presence of a distinct firm nucleus. In some cases 
the nucleus is small and hard, with a good deal of soft 
cortical matter surrounding it ; in other patients the nu- 
cleus is large, hard and amber-coloured, and with scarcely 
a trace of cortical substance. Lastly, there is a third class 
of senile cataracts, in which there is a small or medium- 
sized nacleus surrounded by an opaque but fluid cortex. • 

The progress of "hard cataracts is very variable. In one 
patient its formation will be very rapid, whilst in another 
it will take many years before the whole lens becomes 
opaque. Again, it may be slow in the early stage, but 
develope itself quickly in the last. 

Treatment of Hard Cataracts.'-' As a rule it is wise to 
postpone an operation for the extraction of a hard cata- 
ract until the whole lens is opaque, This may be always 
conveniently done when one eye only is affected ; but it 



134 DISEASES OF THE CRYSTALLINE LENS. 

often happens that the cataract is slowly advancing in 
both eyes, and the sight has become so far dimmed as to 
prevent the patient followii^ the business on which his 
daily bread depends. ' In such a case ihe patient cannot 
afford to wait, and one of two courses may be pursued. 

1. The lens may be extracted from one eye by a " modi- 
fied linear extraction operation." If some soft cortical 
matter remains behind, the pupil must be kept dilated 
with atropine after the section has united. 

2. Before attempting any operation the surgeon may 
tear through the central portion of the lens-capsnle with a 
fine needle, so as to admit freely the aqueous to render 
opaque the transparent portions of the lens. The patient 
should then be jxlaced for a few days in a darkened room 
and the pupil kept under the influence of atropine, so as 
to ward off any of the inflammatory effects which prick- 
ing a hard lens will sometimes produce. When aU irrita- 
tion has subsided, the opaque lens may be extracted by 
the operation the surgeon may select. 

When both eyes are affected with cataract, the two 
operations should never be performed at the same time. 
The rit^k is too great. Some accidental cause, which on a 
future occasion might " be averted, may influence the 
patient unfavourably, and both eyes may be lost. No 
operation should be done on the second eye until the 
result of the first has been decided. 

For the extraction of a hard cataract one (^the follow- 
ing operations may be selected : — 

Flap Extbaction Operation pob Cataract. — ^The 
principle of this operation is to make a section of the 
cornea of such a size as will admit of the easy exit of the 
lens. The incision should* be confined throughout its 
extent to the true corneal tissue. The patient iSiould lie 
on a couch with his head slightly raised, and the operator 
^should stand behind. If he is ambidextrous, the knife 
should be held in his right hand for the right eye, and in 
his left for the left eye; but if he is unable to work 
with his left hand, he must stand in front of the patient 
and make the corneal incision in the left eye with his 
right hand. 

Operation, — Pi/rst Step. — The upper lid is to be raised 
by the index finder of the operator, and maintained in 
this position by it>s tarsal margin being pressed slightly 
against the edge of the orbit, whilst his middle finger is 



OPERATIOOT POa CATARACT. 



13S 



Fio. 29. 



placed agamat tke sclerotic on the inner side of the globe* 
to prevent its rolling inwards before the point of the knife 
has transfixed the cornea. The lower lid is 
to be drawn down by one finger of the 
assistant, with which he presses it against the 
tnalar bone, so as to avoid making any pres- 
sure on the eye. The point of a Beer s or 
Sichers knife (fig. 29), witnits edge upwards, is 
now made to enter tke cornea, just within the 
corneal margin, and at about the level of the 
centre of the pupil. The blade is then urged 
steadily onwards across the anterior chamber 
in front of the iris, ontD its point transfixes the 
cornea at a spot corresponding to that at which 
it entered. The section is to be completed 
ehwht in the withdrawal of the knife, the edce 
of which is to be directed slightly forwards 
as it cuts its way out. A too rapid com- 
pletion of the incision is apt to be followed by 
a spasmodic contraction of the muscles ot 
the eye with an escape of the lens, and very 
probaoly of a part of the vititeous also. 

When Hheve is much spasm of the ocular 
tnus^des or straining on the part of the patient, 
it is often wise to draw out the knife before 
quite finishing the section, and thus leave a 
email bridge of eomea to be cut through with a small 
Becondary knife (fig. 30), after the capsule has been opened. 

The second step <]f the operation is to tear through the 



Fig. 30* 



Fio. 31. 



Fio. 32. 
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anterior capsule of the lens. The patient is told to look 
downwards at his hands or his feet, so as to expose folly 
the corneal woi^tid, through which the ordinary pricker, 
or Graefe's cjstoiome (Sgs, 31, 32), is then introduced 
sideways, and the capsule freely opened. 

The third step is the evacuation of the lens through the- 
corneal section. The patient is again directed to look 
towards his feet, when the operator places the point of 
his finger on the upper eyelid, and presses gently on the 
globe, whilst he applies the side of the curette (fig. 26) 
along the lower hd, through which he exerts a steady 
pressure on the eye, which, if necessary, is so regidated 
as to alternate with that being made by the finger above. 
As the lens begins to escape through the wound, the pres* 
sure on the globe must be relaxed ; and in many cases just 
before its expulsion is completed, it must be entirely re- 
moved, as the too rapid exit of the lens is often accom- 
panied by an escape of vitreous. 

Accidents which mat happen in the coubse op 
THE Operation. — a. The aqueous may escape too soon, 
so that the iris may fall in front of the knife. When this 
happens the operator should press the cornea gently 
against the blade with one of his finders, whilst at the 
same time he continues the section with the edge of the 
knife turned slightly forwards. By this manoeuvre the 
iris will often be made to recede, and the section be com- 
pleted without cutting it. 

/3. The section maybe too small. When this is the case, 
the incision should be enkrged with a secondary knife. 

y. The vitteous may escape before the lens. This 
may be caused by the incision being carried into the 
sclerotic, or from the straining and struggling of the 
patient. When this casualty occurs, all pressure on the 
eye should be at once released, and the lens should be 
^ withdrawn from the eye, if possible, in its capsule, by 
one of the spoons (figs. 33, 41) used in the traction opera- 
tion for cataract. 

d. Deep intraocular hsBmorrhage may occur. This is 
the most fatal acciiLent which can happen ; the eye is 
always irrecoverably lost. It most frequently occurs in 
eyes which are glaucomatous, or otherwise previously 
diseased. The bleeding usually takes place from between 
the choroid and sclerotic. See article Hemorrhage 
BETWEEN Choroid and Sclerotic. 
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BfVABKS ON FlAP EXTEACTION OP CATARACT. — ^The 

cases which seem to me most fitted for the fiap operation 
are senile cataracts in thin ynry patients, who nave rather 
deep-set eyes, and possess good control over their emotions. 
The operation is nsnally attended with a little difficulty 
if the eyes are much sunken, but the results I have geife- 
rally found good. When patients cannot or will not take 
chloroform, the fiap or Liebreich's extraction should be 
selected, if not contra-indicated by some .special cause, as 
they are not only the least painful of all the operations 
for cataract, but they are also the most expeditious. 
Lastly, the fiap operation is quite inadmissible in patients 
who have cou^, or who are uable to sudden and repeated 
sneezings. 

The TfiACTiON Opeeation pob Cataeact was first sug- 
gested by Von Graefe for those forms of traumatic cata- 
ract where the nucleus was too dense to be easily removed 
by linear extraction. His assistant. Dr. Schuft (now 
Waldau), extended the application of this operation to 
cases of ordinary cataract, and designed a series of scoops 
for the drawing out of the opaque lens from the eye. 
His description of the operation is published in the Boyal 
London Ophthalmic Hospital Beports, vol. iii. page 159. 

The object of the operation is to draw the opaque lens 
out of the eye through a sHt-like opening, in preference 
to the large incision with a corneal fiap. A portion of 
the iris is removed at an early stage of tne operation, so 
as to avoid contusion or laceration of its structure, from 
the introduction of instruments within the eye for the 
withdrawal of the lens. 

The first stage of the operation is to make a sufficient 

ruing in the margin of the cornea for the extraction of 
lens, and to remove a portion of the iris. The ope- 
rator stands at the head of his patient, and with his left 
hand fixes the eye with a pair of forceps, just below the 
centre of the lower margm of the cornea, at the spot 
directiy opposite to that where ho wishes to introduce the 
point of ms triangular knife. With the right hand he 
makes the incision into the jxpper border of the cornea with 
a lance-shaped iridectomy knife (fig. 15, p. 93), causing 
it to enter that structure at the oomeo-sclerotic junction. 
The opening should always be made sufficiently large to 
allow of the easy introduction of the scoop, and the ready 
escape of the lens. If the aperture is found on the with- 
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drawal of the knife not to be ample enongb, it should be 
enlarged laterally by a pair of scissors. 

He neict proceeds to excise a portion of the iris. This 
he does by introducing a pair of iris forceps (fig. 16, p. 93) 
through the wound, and seizing the iris near its pupillary 
border, draws out a portion of it, and cuts off as much as 
he desires with a pair of fine scissors. If the iris has 
already prolapsed through the comeo-sclerotic incision, 
he has only to take hold of it with the iris forceps, whilst 
he removes a piece of it with the scissors. 

The second stage of the operation is to tear through the 
capsule of the lens. This is to be done with an ordinary 
pncker (fig. 31), or with Yon Graefe's fieam-cystotome 
(fig. 32), which should be gently introduced sideways 
through the section, so as to avoid tearing the iris or 
scrat<3iin^ the inner surface of the cornea. 

The thvrd stage of the operation is the withdrawal of 
the lens from ttie eye. Tnis is accompHshed by gently 
introducing the traction instrument through the wound, 
using scarcely any perceptible force, but urging it onwards 
by one or two sHgnt lateral movements, directing it at 

Fig. .33. Fio. 34. Fio. 36. Fig. 36. 



? 
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the same time first a little backwards, so as to insinuate 
its ertremity between the posterior surface of the lens 
and its capsule, and then downwards and slightly for* 
wards, allowing it almost by its own weight to follow the 
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posterior curvature of the lens. Having secured the 
lens within its grasp, the instnunent is to be gradually 
withdrawn, slightly depressing its handle during this 
movement, so as to draw the lens with it out of the eye. 
If the whole lens, as occasionally happens, is brought out 
with the first withdrawal of the instrument, the operation 
is completed. Generally, however, some soft lenticular 
matter is left behind, and sometimes some fragments of 
the nucleus which have become detached. A cataract 
spoon must now be reintroduced to bring away the lens 
matter which remains. 

For the withdrawal of the lens from the ^e several 
different shaped spoons have been devised. Fig. 33 is a 
front view of one used by Mr. Critchett. Figs. 34, 36 
represent a front and side view of a spoon designed by 
Mr. Bowman. For the removal of any soft lenticular 
matter which may remain after the nucleus of the lens 
has been taken away, one of Schuft's (now Waldau's) 
spoons (fig. 36) will be found very useful. 

Gbaepe's Modified Lineab Extbaction is the opera- 
tion which now gives the most general satisfaction for the 
removal of senile cataracts. It is the one which requires 
the least selection of cases, and yields the most favourable 
results. 
He has divided the operation into five stages : — 
1. The Incision. — ^The lids should be separated by a 
stop-speculum, and the globe steadied by a pair of forceps 
in the left hand of the operator, with 
which he takes hold of the conjunctiva Fio. 37. 
and deep fascia at a point just below 
the centre of the cornea. The point 
of a fine knife (fig. 37) is then inserted 
at A, fig. 38, about i'" from the margin 
of the cornea ; it is first to be direc- 
ted towards c, so as to extend slightly 
the inner wound, and when it has 
fairly entered* the anterior chamber, it 
is to be turned upwards to b, where 
the counterpuncture is made. The 
blade is now pushed on a little way in 
the scleral plane, and then b^ng 
turned steeply forwards, it should cut 
its way out. The section should be 
completed in the withdrawal of the 




140 DISEASES OF THE CRYSTALLINE LENS. 

knife. The length of the incision must be proportioned 
to the size and density of the lens. A small flap of con- 
junctiva is generally made with the sclerotic section. 

2. The Iridectonvy. — ^The forceps are now to be handed 
to the assistant, who steadies the eye, and, if necessary, 
slightly rotates it downwards, whilst the operator seizes 
hold of the iris with the iris forceps, and cuts off the pro- 
truding portion, taking care that no ends of it are left in 
the edges of the wound. 

3. JDUaceration of the Ga/psule. — This is to be accom- 
plished by drawing the point of the cystotome over the 
lens capsule from the lower edge of the pupil to the upper 
equator of the lens, first along its nasal, then along its 
temporal margin. 

4. Evacaaiimh of the Lena. — This is usually easily 
effected by gently pressing and at the same time sliding 
upwards the curve of the curette against the lower por- 
tion of the cornea, whilst the fixing forceps are made to 

pull on the eye slightly downwards. 
Fio. 39. Fio. 40. Another mode of proceeding is to press 
^^the curve of the curette against the 
sclerotic edge of the section, so as to 
cause the wound to gape a little, at the 
same time that downward traction is 
made on the globe with the steadying 
forceps. If after cautiously trying these 
means, the edge of the lens does not 
present itself at the section, or if any 
vitreous should escape, a blunt hook or 
a cataract spoon must be employed to 
complete the extraction. The blunt 
hook used by Graefe is of the form 
represented in fig. 40, with its stem bent 
as in fig. 39, to enable it to be readily 
pushed xmder the nucleus. I prefer 
myself either Critchett*s or Bowman's 
spoon, figs. 33, 34, 35, p. 138, or the 
traction instrument (fig. 41) designed by Mr. Taylor of 
Nottingham. 

6. Glecurvng the Pupil cmd Coaptation of the Wownd, — 
If any soft cortical substance remains in the pupil, a 
little gentle friction and pressure with the finger over the 
closed lids will generally be sufficient to cause its evacu- 
ation — it is only in very exceptional cases that a scoop 
ould be introduced for its- extraction. The wound 



OPERATIONS FOE CATARACT. 1« 

shoold now be cleared wiUi the iris forceps of all ooagnla, 
and the coiyiuictJTal flap, if there bo one, reetored to its 
proper position. 

From my own experience I can ap&ik meet highly of 
this operation ; and with the modification I hare deecnbed 
in the next paragraph I prefer it to all others 
when the patient u both able and willing to take Fin.41 
chloroform. But if, from any cause, chlorofon ' ■"" 
inadmiasible, I t.Tiinlt that the ordinary flaf- ■ 
Liebreich's extraction is safer. The detaila < 
GAefe's operation require to be bo delicately eie- 
cuted, and the time of their performance is com- 
paratively so long, that the patient will often loee 
self-control, and by his onreatrained movements 
greatly jeopardize tne eye. 

The incision which I make in this operation 
differs shghtly from that recommended by Graeffi. 
I commence it lower down, so that the point of the 
knife enters the margin of the cornea on a level 
with the npper edge of the pnpil, as represented 
in fig. 42 ; and I prefer to confine the section to 
the cornea rather than to trespass on the scle- 

A and B in fig. 42, show (he points of entrance i 
and exit of the knife in the mcisiou I usually I 
adopt in the extraction of cataract ; and the dotted 
lines above indicate the course of the corneal incisions. 
Ae a rule I excise only a small piece of the central por- 
tion, of the iris ; the deformity oi the pupil is therelbre 
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Liebrbch's Opeeatiok tor CiTAHici. — The following 
is Dr. Liebreicli'8 description of his operation : — 

"The incision of the cornea Ja t« be made with the 
emaJlest possible Grraefe's knife, in the following manner. 

" Fimctnre and eontra-puncture are madeintheeclerotic 
about one millimetre beyond the cornea, the whole re- 
maining incision pasBing with avery slight curve through 
the cornea, so that the centre of it ia about one milUmAre 
and a half distant from the margin of the cornea, fig. 43. 
This incision can be made upwards or downwards, wiUi or 
wiihont iridectomy, and the lens can be removed through 
it with or without the capsule. 

" If, as I now practise, the extraction is made down- 
wards without iridectomy, th.e whole operation is reduced 
to the greatest simplicity, and does not require narcosis, 
assistance, elevator, or fixation ; and only two instruments 
—namely, Graafe'a knife, and one cystotome, with Daviel's 
spoon."* 

Fia. 43. 




T»yloe's Opeeation fob Cataract.— The special object 
of this operation is to extract the lens through a peripheral 
section of the iris without injuring the pupiL 

The Mowing ia Mr. C. Bell Taylor's account of his 
operation ; — 

" The instnunents I employ are a pair of sharp forceps 
that pierce^the sclerotic ; a. very light speculum (a modifi- 
"'••"■' *-'•'-: ■•—' -n width. 



cation of Von Graefe's) ; and two Tmives, e 



* Brititk Midieal Journal, Dec. 2, 1871. 



OPERAnOKS FOB CATARACT. 143 

and bent at an angle sbnilar to the ordinary iridectomy 
knife — one with a shaip pointy the other with a blunt or 
bnlbons eztremitij. 

" Having separated the Uds with the specnlnm, the eye 
shonld be gcaitly turned downwards with a pair o£ orai* 
nary forceps in uie operator's right hand. Having got the 
globe into a favonrable position, it should b^ fixed dy the 
sharp forceps at about the junction of the upper witn the 
middLe thinl of the cornea; the pointed knife is then 
entered in the comeo-sclerotic junction one or two lines 
fron^ the forceps at the summit of the cornea* pushed well 
into the anterior chamber, and then with a gentle saw* 
in^ motion carried along the summit until about one- 
third of the cornea has been incised. The capsule is then 
carefully divided with Yon Graefe's cystotome, having 
been previously rendered tense, and the eyeball fixed with 
a pair of ordinary forceps. It is better to open the capsule 
at this stage, because bleeding from the wounded uris — 
and conjunctiva also — at a later period is apt to fill the 
chamber and render this part of the operation obscure and 
difficult. The upper segment of the iris is then seized, 
and a small piece of the periphery only excised, the pupiU 
lary margin and portion of iris attached to it being left 
untouched and free in the anterior chamber ; the lens is 
then extruded through the gap in the oidinary way, 
gliding behind the pupil, so that there is no stretohing of 
the sphincter. 

*'ln this way I believe that I have secured all the 
advantages, in the way of safety and certainty, of an 
ai^ociated iridectomy (which I have already detailed), and 
at the same time attained that grand desideratum — a cen- 
tral and moveable pupil."* 

Fig. 44. 




Fig. 44 represents the appearance of the iris after an ex- 
traction of the lens by Mr. Taylor's operation. 

Mooeen's Operation vob Cataract consists in making 
an iridectomy, and after waiting from a fortnight to six 

* Lancetf November 4, 1871. 
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weeks to allow the eye to recover from all the irritation, 
consequent on the operation, he performs an ordinary flap 
extraction. The preliminary iridectomy should be upwards, 
and the corneal section should be afterwards made in the 
same direction. 

Jacobson's Opbbation por Cataract combines an 
iridectomy with the ordinary flap extraction. The corneal 
section is made downwards in the corneo-sclerotic junc- 
tion. After the lens has been removed he draws out with 
a pair of ins forceijs the corresponding segment of the 
iris, and excises it with a pair of scissors. There are two 
great objections to this operation : 

1st. The unseemly appearance of an eye in which an 
iridectomy has been made downwards. 

2nd. The difficulty which must always ensue from 
excising a portion of the iris after the lens has been re- 
moved. It would be better to perform the iridectomy 
before the extraction of the lens. 

Pagenstecher's Operation por Cataract diiFers from 
all the others in that he removes the lens in its capsule 
entire. He makes a flap incision, usually downwards, and 
entirely through the sclerotic, leaving a small bridge of 
conjunctiva at the apex of the flap. He next excises a 
large segment of the iris, and then completes his section 
by dividing the conjunctival bridge. By gentle pressure 
on the eye he now endeavours to urge tne lens in its 
capsule tnrough the sclerotic wound, but should he fail in 
doing so, or if any vitreous should escape, he at onee 
introduces a scoop behind the lens, and draws it out of the 
eye in its capsule. Pagenstecher states that on several 
occasions he has succeeded in thus extracting the lens 
without the loss of any vitreous, notwithstanding that in 
some of the cases it was accomplished by the aid of the 
scoop. He also refers to the remarkable absence of iritis 
after this operation. 

Macnamara's Operation por Cataract. — The fol- 
lowing is Mr. Macnamara's account of his own opera- 
tion : — 

" The pupil having been fully dilated with atropine, the 
patient laid on his back, and placed under the influence of 
chloroform, the operator adjusts a stop-speculum. Sup- 
posing the right eye is to be operated upon, the surgeon 
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standing behind his patient, with a pair of toothed forceps 
seizes the internal rectus so as to steady the eyeball, and 
in the other hand takes a short and broad-bladed triangu- 
lar knife, and thrusts its point through the circumference 
of the cornea, a little within its margin. The blade of the 
knife is to be passed steadily onwards, nearly up to its 
heel, so that an opening is rqade through the cornea 
nearly half an inch in extent ; as the blade of the knife 
is bemg withdrawn from the eye, its point may be run 
into the lens so as to rupture the capsule, llie knife 
being laid on one side, but the speculum and hold of the 
internal rectus retained, the scoop is to be inserted so far 
into the anterior chamber as to enable us to reach the 
margin of the pupil ; the handle of the instrument being 
raised, and its rounded extremity depressed, the latter 
evidently rests on the capsule of the lens, immediately 
within the margin of the pupil. The scoop is now to be 
shghtly withdrawn, still keeping its extremity on the 
lens, but so as to draw open the pupil far enough to 
enable us to press on the edge of the lens with the 
rounded extremity of the scoop ; the instant this is done, 
the lens tilts over on its axis, and the scoop being thrust 
onwards, the lens comes to lie in its concavity, and may 
be removed from the eye. Any particles of lenticular 
matter remaining in the anterior chamber must be re- 
moved with the scoop or by a suction instrument."* 

Treatment op the Eye aptbr an Extraction of 
THE Cataract. — After the operation is completed, both 
e^lids should be gently closed, and a Liebreich*s bandage 
(F. 1) applied ; and the patient should be then placed m 
bed in a darkened room with the head shghtly raised. If 
the case progresses favourably the patient may be allowed 
to get up after thirty-six hours, and He on a sofa, or if in 
a hospital, rest on the outside of his bed. After a flap 
extraction the lids should not be opened to look at the 
eye until the seventh day ; but after a modified hnear, or 
a traction operation, the eye may be examined with safety 
on the third or fourth day. The bandage should be 
changed night and morning, as the flow of tears renders 
the linen wet and uncomfortable. If the lids become 
gummed together, a piece of linen wet with tepid water 

* Macnamara, On Diseases of the Eye, p. 475. 
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slionid be drawn a few times across their tarsal borders, 
and then gently pnUiug down the lower lid with one 
linger, they may be sufficiently parted to allow any pent- 
np tears to escape. If the patient shonld complain that 
the cotton -wool pad makes *ttie eye hot, it may be removed, 
but the fold of linen over the eyes, and the bandage, 
should be continued. After about eight or ten days the 
bandage may be given up, and a broad shade be worn 
over both eyes. Three or four times during the day the 
lids should be bathed with tepid water, or if there is any 
irritation, with th*e belladonna lotion (F. 33). When there 
is restlessness after the operation, an opiate, or what is 
better a subcutaneous infection of from one-sixth to 
one-fourth of a grain ot morphia should be given at 
bedtime; and if the patient complains of severe pain 
in the eye, sufficient to prevent sleep, two or three leeches 
should be apphed to the temple. If these fail to give 
relief, the bandage should be removed, and a fold of hnen 
wet with cold or iced water should be laid over the closed 
lids. A mild purgative must be ordered if necessary, so 
as to insure the regular daily action of the bowels 
without straining. The patient should be allowed his 
regular diet, with the exception of the day of the operation, 
when I generally advise only beef-tea and farinaceous food. 

The Casualties which may occur apter an Ex- 
TR\CTiON OP A Hard Cataract are: — 

1. Prolapse of the iris. This is peculiar to the flap 
extraction, and to those operations in which no portion of 
the iris is removed. 

2. Iritis. 

3. Suppuration of the cornea. 

4f. Acute ophthalmitis and suppuration of the globe. 

5. Imperfect union of the corneal wound, and cons^ 
quent flstala. 

t). Cystoid cicatrix. 

1. Frolajtae of the iris may come on from the first to the 
fifth day after an extraction operation in which no portion 
of iris has been excised, and sometimes even later. It is 
the moet frequent cause of failure of flap extraction, and in 
many cases seems to be due to the irritation excited by 
Home cortical lens matter left in the pupil at the time 
of the operation. It is, however, often produced by some 
spasmodic action on the part of the patient, such as cough- 
*ng or sneezing, or by some violent emotion. 
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Treatment. — ^At first apply a compress bandage (F. 2), 
and leave the prolapse alone. K after a fortnight or 
three weeks the |)rolapBe continaes large and shows no 
tendency to subside, it may be pricked at two or three 
points with a fine needle, and the compress be reapplied. 
This pricking operation may be repeated two or three 
times at intervals of three or four days. 

2. Iritis, after extraction, is usually chronic and serous. 
It commences as a rule from one to three weeks after the 
operation. It is always accompanied with photophobia 
and lachrymation, and frequently with the edges of the lids 
pufl^, thickened, and excoriated. For a further account 
of this form of Iritis, see Tbaumatic Iritis, p. 86. 

Treatment. — Belladonna to the eye in one form or 
another to relieve pain and keep the pupil dilated. Tonics 
of quinine or iron, or both (F. 69, 70, 71), should be given. 
Counter-irritation in the form of small blisters the 
size of a shilling to the temple or behind the ear 
occasionally do good ; and if the case is very obstinate, 
benefit is sometimes derived from a moderate mercurial 
munction. 

The acute iritis is comparatively rare. It usually follows 
one or two days after the operation,- and unless soon 
arrested it may lead to the destruction of the eye. Occa- 
sionally it wiU partially subside, and then become chronic. 

Treatmient. — Leeches to the temple and cold applica- 
tions to the eye. A fold of linen shoxdd be laid over the 
closed lids, and be moistened with iced water as often as 
it becomes hot or dry. If the cold ceases to be grateful 
to the patient, hot fomentations of poppy-heads or bella- 
donna (F. 8, 9) may be substituted. Diffusible stimuli 
and tonics (F. 68, 68, 69) should be ordered, with a liberal 
diet, and opiates be given if necessary to relieve pain and 
produce sleep. Mercuiy in any form is seldom of use in 
these cases ; it usually depresses the patient, and so does 
absolute harm. In the acute traumatic iritis which 
follows the extraction of cataract, there is a strong ten- 
dency for the inflammation to spread to the neighbouring 
tissues, and thus to drifk into ophthalmitis or general in- 
flammation of the eye. 

3. Suppv/ration of the cornea may be either partial or 
complete. It may commence in the line of the incision 
and involve more or less of the corneal flap, to which it 
may be limited ; or it may be diffuse, and include the 
entire cornea. 

L 2 
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Syrrvptoma. — Increasing pain in the eye and aronnd the 
orbit ; oedematons swelling and redness of the lids ; che- 
mosis of the conjunctiva and a mnco-pnmlent discharge. 

If the suppuration is pa/rtial and circumscribed, the line 
of the incision will look opaque and yellow, and there 
will be some purulent infiltration extending into the flap 
of the cornea, whilst the lower part of the cornea, although 
perhaps slightly turbid, will still retain some of its trans- 
parency and poHsh. This condition of the eye is sufficient 
to create great anxiety ; but if the suppuration can be 
confined to the margin of the wound, it is not hopeless. 
The dangers are, 1, that the suppuration will become 
diffuse; 2, that it will extend itself to the deeper struc- 
tures and induce a suppurative inflammation of the globe ; 
3, that although the suppuration of the cornea may be 
subdued, a secondary iritis or irido-cyclitis may follow, 
which will in the end produce softening and atrophy of 
the globe. 

When the suppuration of the cornea is diffuse or com- 
plete, the symptoms ai'e the same but intensifled. The 
suppuration, instead of being confined to the margin of 
the flap, invades the whole structure of the cornea. The 
eye must be then considered as irreparably lost. 

In old and feeble patients suppuration of the cornea 
will occasionally occur without the usual inflammatory 
symptoms of pain with redness and swelling of the Hds 
being manifested. This once happened to a poor old 
woman, who had long been an inmate of a workhouse, on 
whom I operated for cataract. With only a sense of 
grittiness m the eye, and with the slightest trace of swell- 
ing of the upper lid, partial suppuration of the cornea 
followed on the fifth or sixth day after the operation. 

Treatment. — ^An attempt may be made to ward off the 
earlv symptoms by the application of two or three leeches 
to the temple, and iced water to the eye ; but as soon as 
it is ascertained that suppuration of the cornea has com- 
menced, a different treatment should be adopted. Warm 
fomentations of poppy-heads or belladonna give the most 
reHef, and may be used every two or three hours, and in 
the intervals a fold of lint should be laid over the eye 
and kept moist with warm water or the belladonna lotion. 
Pain should be relieved by repeated doses of opium, which 
may be combined with ammonia, quinine, or liq. cin- 
chonae (F. 67). The patient should oe fed up with such 
food as he can be prevailed on to take, and a moderate 
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aUowance of wine be oidered for him. A compress ban- 
dage (F. 2) applied to the eye on the first indication of 
corneal suppuration is often of service, and may be used 
jointly with the warm applications, the bandage being 
removed three or four times daily to allow of the fomen- 
tations. If the pressure be painful it should not be per- 
severed in. 

4. Acute Ophthalmitie amd Suppuration of the Globe. — 
When this happens, the eye is lost, and the only course to 
be pursued is to hasten the suppuration by warm and 
soothing applications ; to give free vent to the pus by an 
incision through the cornea if necessary ; to relieve pain by 
opiates ; and to support the patient by tonics, stimulants, 
and a good diet. 

6. Imperfect Union of the Corneal Wound and consequent 
Fistula. — From some cause, often difScult if not impos- 
sible to explain, the wound of the cornea after the extrac- 
tion of cataract fails to unite completely, and a small 
fistula remains through which the aqueous slowly dribbles. 

Treaiment. — ^A compress bandage (F. 2) should be 
placed over the closed fids, and twice a day a few drops of 
a solution of atropine, gr. 1 ad aquae 5 1» "^ dropped into 
the eye. This treatment generally succeeds in closing the 
fistula, but if after a fair trial it produces no efPect, the 
opening in the cornea maj be touched with a fine camel's 
hairbrush charged with mtrateof silver, as recommended 
at page 43. 

For the symptoms and further treatment of corneal 
fistula, see Fistula, of the Cornea, page 43. 

6. Cystoid Cicatrix. — ^This can only occur when the 
incision has been made in the sclerotic. It is due to the 
edges of the wound not coming into close contact and to 
their consequent union through the intervention of cica- 
tricial tissue, which gradually yields before the outward 
pressure of the parts within the eye, and becopoies thinned 
and bulging. This condition of the cicatrix in the scle- 
rotic will be occasionally met with after iridectomy for 
glaucoma. It is most liable to happen in eyes in which 
there is a^ increased intraocular tension. 

Treatment. — If the cystoid cicatrix is small or gives no 
inconvenience, it is best to leave it alone. When large 
or troublesome, it may be i)unctured with a broad needle. 
If the bulging of the cicatrix is on the increase, and the 
tension of the eye is glaucomatous, an iridectomy should 
be performed. 
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CapsulA-R Cataract is a misnomer. There cannot be 
an opaque capsule and a transparent lens. There may be 
an opaque and chalky capsule containing the shrunken 
remains of a lens, or there may be an opaque capsule 
filling the pupil after the lens from some cause has gone ; 
but neither of these can be considered as examples of cap- 
sular cataract. The class of cases to which tne term can 
be most correctly applied are those in which there are 
spots or patches of opacity on the capsule with a perfectly 
transparent lens. 

These local opacities may exist under two circum- 
stances : — 

1st. Patches of opacity on the lens capsule may be 
formed from inflammatory exudations during iritis or 
other inflammations of the eye. They are usuadly central 
and correspond to the pupil, but occasionally they are 
deposited as a white zone around the margin of the lens, 
and can be only detected when the pupil is dilated. 

2nd. In young children one or more white spots are 
occasionally seen on the lens capsule, the lens itself being 
clear. On examining the cornea of such eyes a smaU 
nebula will be frequently found to correspond with the 
speck on the lens cap^le ; and oh inquiry it will be found 
that these patients have had ophthalmia neonatorum. 
The inference is that during the attack the swollen cornea 
and the most prominent part of the lens came together, 
and that the capsule at the point of contact then became 
opaque. It should be remembered that in newly-born 
children the space between the centre of the lens and the 
cornea is so small as hardly to deserve the name of an 
anterior chamber. When the central capsular opacity is 
single and prominent, it has heenc&Ued pyrcumidal cataract, 

Capsulo-lenticular Cataract. — In this form of cata- 
ract the capsule partakes of the opacity. It may not be 
absolutely opaque, but its transparency is so affected that 
it would materially interfere with vision after the opaque 
lens has been removed. This opacity is generally con- 
fined to the anterior layer of the lens capsule. 

Treatment. — In these cases the plan practised by Mr. 
Bowman should be adopted. After the section of the 
cornea has been completed and the piece of iris excised, 
if an iridectomy has to be performed, instead of tearing 

ough the lens capsule with the ordinary pricker, a pair 
ne iriEf forceps is introduced through the corneal 
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wonnd, and seizing bold of the anterior layer of the 
capenle it is withdrawn from the eye, and the operation 
of extraction of the lens is then completed in the usual 
way. 

Diabetic Cataract. — The only pecnliaritj in this 
variety of cataract is its ori^n. The opaqne lens pre- 
sents no characteristic to distinguish it n'om catuiict 
arising from other diseases or m>m senile decay. As 
diabetes {re(|nently attacks yoong people, this disease 
may be considered as one ot the causes of cataract in 
early life. The cataract is nsnaUy soft, but this is due 
to the age of the patient, who is generally below the 
period of life at wlucb cataract is common. In diabetic 
cataract the opacity is probably dependent on impaired 
nutrition. 

Treatment — ^The same as for ordinary cataract. The 
presence of diabetes has been urged as a reason for not 
operating ; but if the patient is apparently in fair health 
and not much emaciated, an operation is certainly not 
contra-indicated. I have on several occasions operated 
myself for diabetic cataract, and hav€5 frequently seen my 
colleagues do so at the Ophthalmic Hospital, and in no 
case &ve any unfavourable symptoms followed. 

Fluid Cataract usually occurs in young patients and 
is sometimes congenital. It has a uniform greyish- white 
milk-and-water colour without any visible strisB or spots. 
The fluidity does not always include the whole lens ; it 
occasionally Happens that within a fluid cortex there 
is a small firm nucleus. There is, however, a form 
of fluid cataract which is met with in elderly people 
which seems to be an advanced stage of degeneration of 
the lens. The lenticular matter is converted into a semi- 
transparent yellowish fluid, which contains oil globules 
and sometimes plates of cholesterine. In some excep- 
tional cases the fluid is of a dark chocolate or sepia 
colour. Mr. Haynes Walton relates the case of a lady, 
SBt. seventy-seven, on whom he operated, in which " the 
capsule did not contain a particle of lens, but was filled 
with material like coffee-grounds."* 

Treatment. — The same as for other forms of cataract. 
If after the section has been made in the cornea and the 

* Surgical Diseases of the Eye, 2nd edition, p. 512, 
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lens capsule opened with the pricker the lenticular 
matter is found to be fluid, it may be either sucked out 
with a syringe or allowed to escape along the groove of a 
curette. 

Tbaumatic Oatahact, or cataract the result of an 
injury to the eye,- may occur either with or without a 
rupture of the external coats of the eye. 

1. Tratmiaiie Cataract with JB/uptv/re of the External 
Coats of the Eye. — One of the most frequent compli- 
cations of a wound of the cornea is an injury to the lens. 
Wounds of the lens terminate almost inyariably in cata- 
ract. The point of injury is within twenty-four hours 
indicated by an opaque patch, and this opacity gradually 
increases until the whole lens becomes opaque. The 
rapidity of the formation of the cataract wul depend 
partly on the extent of the injury inflicted on the lens and 
its capsule, and partly also on the age of the patient. If 
the rent in the capsule is large, and the lenticular matter 
has also been broken into, the aqueous humour will be 
rapidly brought into contact with the lens substance, and 
its transparency will be quickly destroyed. In the young, 
the lens is soft, and becomes more rapidly cataractous 
from an injury than in the a^ed, where it is more dense 
and has a Arm nucleus. The mimediate effect of a wound 
of the lens is the admission of the aqueous within its 
capsule. This is imbibed by the lens tissue, each part of 
which becomes opaque, and rapidly swells as it is brought 
under the influence of the aqueous ; so that the swellmg 
of the lens increases with the opacity until the whole is 
opaque. The lens thus swelling frequently presses on 
tEe^sterior surface of the iris, and excites Veat iirita- 
tion : hence it is of the utmost importance that the pupil 
should be kept fully dilated with atropine, in order to 
afford space for the swelling lens, and to prevent as far as 
possible its encroaching on the iris. 

The irritation which is thus excited by a cataractous 
lens is greater and more apt to occur in the adult and 
aged person than it is in the child. The most serious 
symptom which the pressure of a swollen lens on the back 
of the iris is apt to produce is a glaucomatous hardness of 
the globe — a condition known as " traumaiic glaucoma,'* 
It is ushered in with increased pain and irritation ; the 
anterior chamber is diminishea in size from the lens 
Having pushed the iris forwards towards the oomea ; the 
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eye lias a pinkish tinge from a general fulness of the 
sclerotic vessels, but especially of those which form the 
ciliary zone, and the tension of the globe is increased. 
This state of eye is fraught with danger, and always de- 
mands immediate treatment. 

Traumatic cataract with rupture of the external coats 
of the eye is very commonly associated with a prolapse or 
laceration of the iris, or with both: indeed it is more 
usual for it to be accompanied with some lesion of the 
iris, than for the injury to be confined to the lens. 

2. Traumatic Cataract without Buptrire of the External 
Coais of the Eye. — Sudden violence against the eye, or to 
the bony parts which surround it, may cause, without 
any rupture of the external coats of the eye, a rent in the 
capsule of the lens sufficient to allow the aqueous to per- 
meate its structure and to render it cataractous. Von 
Graefe noticed that in such cases the rent is generally at 
the periphery of the lens, or within the area of the thin 
posterior capsule, but never in the middle of the anterior 
capsule. 

Again, a blow on the eye may, without any apparent 
injury of the lens capsule, so disarrange the mternal 
structure of the lens that its nutrition will become im- 
paired, and as a result its transparency will be destroyed. 
This accident is more rare than the preceding, in which 
the lens capsule is torn. The form of cataract which is 
usually produced is a diffused opacity ; a portion of the 
lens first becomes nebulous, and this nebulosity increases 
until the whole lens is opaque. 

Treatment of TroAimatic Cataract. — 1. If the cataract is 
v/ncom'plicated with injv/ry to the i/ris, and has been caused 
by some fine sharp-pointed instrument penetrating the 
cornea, there is good reason to hope for a favourable 
result. A solution of atropine, gr. 1 ad aquae 3 1» should 
be dropped twice or three times a day into the eye to 
dilate the pupil fully, and thus to keep the iris out of the 
way of the swelling lens. A compress and bandage should 
be fastened over the closed Hds, or, if it is more comfort- 
able, a fold of Hnen wet with cold water or the belladonna 
lotion (F. 33) may be laid over the eye. K there is pain 
in the eye or around the orbit, two leeches should be at 
once applied to the temple. The patient should be kept 
in a darkened room. If afber all the irritation occasioned 
by the injury has subsided, a gradual absorption of the 
lens matter is found to be going on, it is wise not to 
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meddle with tlie cataract, bnt to keep a careful watch 
over the eye, and be prepared to treat Bymptoms as they 
arise, being guided by tnem in the future management of 
the case. 

2. If the wound in the lens is complicated with injury 
to, or prola/pse of the iris, attention must first be directed 
to the iris, which, if prolapsed, will require to be dealt 
with in one of the ways suggested under the heading 
Prolapse op the Ibis. The general treatment recom- 
mended in the preceding section must be also adopted 
here, and i£ no untoward symptoms arise, the cataractous 
lens must be left untreated until the eye has quite re- 
covered from the primary shock of the injury. 

Whenever a traumatic cataract excites great irritation 
or induces symptoms of traumatic glaucoma, the lens 
should be at once removed. The operation to be selected 
will depend on the density of the lens, the general con- 
dition of the eye, and the age of the patient. As a rule, 
when the lens is soft, a linear extraction should be per- 
formed, and an iridectomy may be combined with this 
operation i£ circumstances render it advisable. 

If, however, the patient is advanced in years, and the 
lens consequently more or less hard, the best operation 
will be either the modified linear extraction or the traction 
operation. 

Secondakt Cataract is when the opacity of the lens 
is dependent on, and secondary to, disease of the vitreous, 
choroid, or retina. In these cases the lens not only grows 
opaque, but frequently undergoes a further degeneration ; 
and earthy salts, the carbonate and phosphate of lime, 
are deposited both in it and in its capsule. The appear- 
ance of such a lens is very characteristic ; it is usually 
somewhat shrunken and flattened, with a peculiar opaque 
chalky look, and either strikingly white or tinged slightly 
with yellow. It is often associated with other degenera- 
tive changes within the eye, and occurs conjointly with 
bony formations on the choroid, and secondary detach- 
ments of the retina. 

Treatment. — Secondary cataracts, as a rule, are best left 
alone. In the majority of cases, the eye, when the cata- 
ract is complete, is blmd, and the extraction of the lens 
would give no improvement of sight. Even in the most 
favourable instances, where there is some perception of 
light, and a moderately active pupil, the fundus of the 
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eye is Tistiallj so unsound that it is always doubtful 
whether the slight chance of benefit is sufficient to justify 
the risk of an operation. Certainly when the patient has 
one eye good, no operation for the extraction of an opaque 
and chalky lens in the other should be performed. 



CAPSULAR OPACITIES. 

Capstjlab Opacities pollowing the Loss op the 
Lens. — After the lens has been removed, either by ab- 
sorption or extraction, some density of the capsule which 
has been left is very apt to occur,, and to greatly mar 
the excellence of vision which the patient would otherwise 

Sossess. The degree of opacity varies very much, and i^ 
ependent on different circumstances. 
The simplest form of opacity of the capsule is that 
which often occurs after an operation for the removal 
of the lens, especially after linear or suction extraction. 
Its formation is unaccompanied with any inflammatory 
action. Examined with the ophthalmoscope, a film of 
capsule will be found occupying the pupillary space, not 
actually opaque, but with its transparency sufficiently 
dulled to interfere with the due passage of the light to 
the fundus of the eye. Mr. Bowman has shown that the 
capsule may cause a serious imperfection of sight without 
becoming opaque, by assuming a wrinkled and folded 
state, so as to produce an unequal refraction of light in 
its passage through it, and a consequent confusion of the 
image on the retina. 

The second form of opacity of the cwj^sule is where the 
membrane itself is semi-opaque, but its opacity is con- 
siderably increased by bits of soft lenticular matter 
having become enclosed between parts of the anterior 
and posterior layers of the capsule. If the pupil be 
dilated with atropine, the opacity of the capsule will be 
seen to vary in density in different points of its area, 
according to the q^uantity of lens matter which has been 
enclosed between its layers. This form of opacity is not 
necessarily accompanied with any inflammatory action. 

The thi/rdform of opacity of the cjipsule is always asso- 
ciated with iritis. Lymph is effused on the surface of 
the capsule, and adhesions more or less extensive between 
it and the iris close the pupil. The capsule itself becomes 
opaque, and blending with the lymph upon its surfac 
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grows tough, and almost fibrous in its structure, losing 
all its natural elasticity. This state of the capsule is 
very frequently combined with some soft opaG[ue lens 
substance shut in between its layers ; indeed, m many 
cases it is due to the irritation which has been excited 
from some lenticular matter having been left behind at 
the time of the operation for the extraction of the lens. 

It is this form of membranous opacity which frequently 
undergoes after a lapse of time a degeneration of struc- 
ture : m some cases losing the toughness it at first ac- 
quired, it becomes brittle and friable, allowing a needle 
or a pair of iris forceps to pass through it ID^e tinder ; 
or it may in after years become the seat of earthy 
deposits. The second form of capsular opacity I alluded 
to, where a portion of lenticular matter is enclosed be- 
tween the layers of the capsule, is also Hable to degenera- 
tive changes, and to have earthy salts deposited in the 
vestiges of the lens between its folds. 

Treatment op Capstjlab Opacities. — In treating 
opacities of the capsule after the lens has been remove^ 
it may be taken as a rule which should never, if possible, 
be departed from, that no operation should be performed 
80 long as the eye is red or irritable. 

Needle Operation for O'paque Coupsnle, — ^A single needle 
is usually sufficient to tear an opening through the semi- 
opaque or wrinkled capsule which is often found after an 
ordinary operation for cataract, but two needles should 
be in readiness in case a second is required. 

Before commencing the operation the pupil should be 
fully dilated with atropine. The needle snould penetrate 
the cornea obliquely about one or one and a half lines 
from its circumference, and passing across the pupil to 
the opposite side, it should puncture the capsule close to 
the ins, and, by then slightly depressing tne hand, the 
needle is made to dip a little mto the vitreous, and to cut 
its way through the capsule. In some eyes one or two 
dips of the needle will suffice to make a clear opening in 
the capsule, whilst in other cases they have to be re- 
peated many times. 

Occasionally it happens that after the needle has made 
an opening through the capsule, an adherent film remains 
stretching across the pupil, which a single needle fails to 
divide. A second needle should then be used, after the 
manner first recommended by Mr. Bowman. It should 
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be introduced by tbe other hand through the cornea at 
a point nearly opposite to the first; and passing its 
point hehind the band, whilst that of the first needle re« 
mains in front of it, so that their points cross-, the one 
needle is made to revolve a few turns over the other, 
until the band of capsule is torn ; or if this does not 
readily follow, the two needles maj be then slightly but 
slowly separated ; a proceeding which will seldom fail in 
breaking it through. 

In cases where there is some lens matter enclosed be- 
tween the anterior and posterior layers of the capsule, a 
needle operation such as has been already described wiQ 
generally be sufficient. The breaking-up of the capsule 
will expose the particles of lens matter to the action of 
the aqueous, and they will usually be quickly absorbed. 

When there has been iritis, and the pupil is closed with 
a dense membrane, a new pupil may oe formed and the 
capsule torn through with two needles ; but this will not 
always suffice, as iritis will often follow the operation and 
the pupil will again become closed. It is generally neces- 
sary, aJter the capsule has been torn through, to remove 
a portion of the iris and make a false pupil. 

To use two Needles to tear through the Opaque Capsule 
a/nd open out the closed Pupil. — One needle is to be 
introduced through one side of the cornea, and be passed 
into the centre of the capsule upon which the pupil is 
contracted and adherent. The second needle is to pene- 
trate the opposite side of the cornea, and to be inserted 
also into the capsule close to the first. The points of the 
two needles are now to be dipped downwards a little into 
the vitreous, and to be drawn slowly in opposite direc- 
tions, so as to tear through the capsule, and at the same 
time to pull open the pupil. Having done this, the 
needles are to be withdrawn, and accordmg to the size of 
the pupil which has been formed must depend the neces- 
sity of making an artificial pupil by removing a piece of 
the iris. If the new pupil does not open out sufficiently, 
it will be well at once to make an opening in the cornea 
with a broad needle, and with a Tyrrell's hook (fig. 18, 
p. 95) to draw out a piece of the iris and cut it off. 

The most difficult cases, however, of all to treat are 
those in which tliere is apisce of tough milky-white lo6ki/ng 
lens capsule occupying the pupillary area, and to which 
tlie iris is adherent at points. TTie normal elasticity 
of such a portion of capsule has bdbn lost, and oftentimes 
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some of the earthy Baits are found to 
with it, or with the remaiiis of the little lenticular matter 
which haa been enclosed between its layers. 
FiQ. 45. A needle operation here would do no good. 

i> There are two modes of dealing with 

such caeea : — 
1. Having fnlly dilated the pnptl with 
atropine, detach the opaque capsule &om its 
adhesions to the iris by a fine needle intro- 
duced through the cornea. This being done, 
the fine neeiDe is to be withdrawn and the 



within the anterior chamber of the cannlar 
forceps (fig. 4-5), \rith which the piece of 
capsnle is to be seized and drawn ont of the 
eye. If, on drawing out the opaqne capsule 
through the aperture in the eornea, a point 
of it 18 foand still adherent to the iris, that 
which has been withdrawn should be snipped 
off with a pair of aoissors, bat no attempt 
should be made io detach it by force. Tlua 
i operation is a very hazareUiua one, though the 
I result, when success follows, is Tery brilliant. 
' The great danger consists in the dragging 
upon the iris and the cihary processes. I 
have occasionally seen suppuration of the 
globe follow this operation. 

2. The second plan which may be adopted, 
■nd in aumy cases it a very safe and efficient 
one, is first to make an iridectom; of a 
moderate size, selecting that part of the iris 
which is either free, or has uie least adhe- 
sions to the capsule in the jjnpillaiT space, 
A piece of opaque capsule will he then seen 
occnpving tne greater part of the area of 
the new pupil. Through the wound in the cornea the 
blades of a pair of fine iris scissors may be introduced, 
and passing one blade in front of the opaque capsule, 
and the other behind it, with three dips a triangular piece 
may be out out, which may be liited away by a pair of 
forceps. A clear space may thus be made for the free 
passage of light into the eye with far less danger than 
by forcibly removing the opaque capsule entire. 
After all operatioift for capsular opacities, the eye 
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should be kept for at least three or four days with the 
pupil fully dilated with atropine. 

DISLOCATIONS OF THE LBNS. 

Dislocation op the Lens into the Antebior Chambeb 
may be either congenital, or the result of an injury such 
as a blow on the eye, or on the head in the vicinity of the 
eye. Occasionally it is caused by excessive retching ox 
coughing, but in such cases it will generally be found on 
incjuiry that the eyes were unsound, and predisposed to 
this accident. 

Symptoms, — ^A transparent lens lying in its capsule ii^. 
the anterior chamber presents a peculiar and charac- 
teristic appearance. It looks Hke a large drop of oil 
lying at the back of the cornea, the mar^n of the lens 
exhibiting a brilliant yellow reflex. The iris is pushed 
backwards, and the anterior chamber is thus greatly 
deepened. The pupil is always more or less dilated in 
proportion to the amount of pressure the lens exerts 
upon the iris. The lens in this abnormal position acts as 
a foreign body. It is productive of great irritation, and 
of severe pain. The inflammation which so frequently 
follows this accident may be partially due to other parts 
of the eye having suffered from the primary injury ; but 
much must also be attributed to the pressure of the lens 
on the iris. 

The pain which accompanies this displacement of the 
lens is usually severe and neuralgic in character, often- 
times more intense than the state of the c^ would lead 
us to anticipate ; bui the presBore on the iris, and conse- 
cpiently aa the efliazy nerves, is sufficient to account for 
Its severity. 

Treatm,ent of Dislocation of the Lens into tlie Anterior 
Chamber, — If the lens is giving rise to irritation, it should 
undoubtedly be removed, and as soon as possible : the 
irritation will probably continue and increase if it is 
allowed to remain in its abnormal position. But if the 
lens, although lying in the anterior chamber, is not acting 
as an irritant, and the eye, when seen by the surgeon, is 
perfectly quiet and free from undue vascularity, what 
course should be pursued ? To answer this question, it 
is necessary first to consider what are the present, and 
what are likely to be the ultimate effects of such an 
accident. There are two results which generally follow 
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the long-contintied presence of the lens in the anterior 
chamber— viz., paralysis and atrophy of the iris ; both of 
these are due to the one cause, pressure of the lens on the 
iris. They are not the immediate results of a dislocated 
lens, but they are the sequences of the prolonged pres* 
sure which is kept up by the lens against the iris, when 
it has been allowed to remain for many months or years 
in contact with it. Now although the eye when first 
seen may be quiet and free from ail vascular excitement, 
yet it is impossible to say how long this quiescent state 
may last. An outbreak of acute inflammation may occur 
at any time without any special assignable cause beyond 
iJie abnormal pressure of the lens on the iris. Again, 
the presence of the lens in the anterior chamber is very 
apt to give rise to a glaucomatous state, under which 
the tension of the globe becomes suddenly increased, and 
the pain very severe. This condition is always one of 
peculiar danger to the eye, and calls at«once for active 
treatment. 

Considering then the many casualties which may hap- 
pen to an eye with a dislocated lens lying in its anterior 
chamber, I beb'eve it is advisable in all cases to remove it. 

In chDdren a suction operation or a linear extraction 
may be performed. It is generally judicious in such cases 
to complete the extraction of the lens in one sitting, rather 
than to divide it into two stages, with an interval of some 
days between them, as in the ordinary mode of performing 
suction and linear operations. 

If the patient be an adult, or a person advanced in 
years, the dislocated lens should be removed by a traction 
operation, or by Graefe's linear extraction. Having 
made the section in the comeo-sclerotic junction, either 
with a large keratome or with Graefe's cataract knife, and 
if possible excised a portion of the iris, the lens should 
be taken away in its capsule, with the aid of one of the 
traction instruments, page 138, or with the skeleton spoon, 
fig. 41, page 141, or with a sharp hook which may be made 
to seize hold of it and draw it from the eye. During the 
operation an escape of vitreous will probably occur, as the 
suspensory ligament must have been torn to allow of the 
lens being dislocated, and this could hardly have been 
accomplished without at the same time some rupture 
of the hyaloid membrane. 

Dislocation of the Lens into the Vitkeous. — This 
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accident may occur either with or without rupture of the 
external coats of the eye. 

The lens is, usually dislocated enclosed in its capsule, 
which may be either entire or partially lacerated. If the 
capsule has been torn, the lens will soon become cata- 
ractous ; but even if it is entire, the lens generally after 
some months becomes opaque, on account of its due 
nutrition being interfered with. 

If the dislocation has been complete, the iris, haying 
lost the support of the lens, will fall slightly backwards 
towards the vitreous, and thus increase the depth of the 
anterior chamber. The iris will also generally be found 
tremulous, its whole surface vibrating with the move- 
ments of the eye. 

If, however, the dislocation has not been quite complete^ 
but, as is usually the case, some shreds of the suspensory 
ligament still connect the lens in its capsule with the 
upper region o^ the globe, then the lower surface of the 
iris against which the lens presses will be bulged towards 
the cornea, whilst the plane of the upper part will be 
unaltered. When the lens is thus suspended, it may be 
sometimes seen by the unaided eye, but always by focal 
illumination, hanging by iilmy shreds from the upper 
surface of the globe, and swaying to and fro with the 
motions of the eye. 

State of the Pupil. — ^There is always more or less dilata- 
tion of the pupil. This is probably chiefly due in most 
cases to the injury which the ciliary nerves have sustained 
in the accident, although it may also be partly accounted 
for by the pressure which the displaced lens often exerts 
on the lower segment of the iris. 

The general symptoms are those of great irritation. 
There is increased vascularity, with dread of light, lachry- 
mation, and pain. The eye from the first effects of the 
injury becomes actively inflamed, but this state under 
treatment may gradualhr subside. It is, however, gene- 
rally succeeded by a low K)rm of choroido-iritis or choroido- 
retinitis, which is kept up by the irritation caused by the 
abnormal position of the lens. In this stage a glauco- 
matous state frequently supervenes, and the tension of 
the eye becomes greatly increased. With the increase of 
tension all the symptoms become aggravated ; and unless 
the lens, the source of the irritation, is removed, the loss 
of the eye is certain. This glaucomatous condition is 
liable to occur in all the dislocations of the lens within 
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the eye, but it is more prone to follow those in which the 
lens IS either partially or completely displaced behind the 
iris than when it is thrown in front of that structure. 

TreatYnent of Dislocation of the Lens into the Vitreous, — 
If the dislocation is complete and the eye is free from 
irritation, it should be left alone, but the patient should 
be kept under careful supervision. If, however, the dis- 
placed lens is exciting inflammation, it should be removed. 
This is best done by a traction operation. (See page 137.) 
An opening having been made in the corneo-sclerotic 
junction, the lens should be extracted with a medium- 
sized spoon. There is, however, one difficulty which 
besets this operation when performed for the extraction 
of a dislocated lens from the vitreous. It is often im- 
possible to seize hold of the iris to draw it out of the 
wound preparatory to excising a portion of it ; for, having 
lost the support of the lens, it will sometimes fall back- 
wards and get so behind the cut edge of the sclerotic that 
the forceps cannot be made to grasp it. This difficulty is 
increased by an escape of vitreous, which almost inva- 
riably takes place immediately on the withdrawal of 
the knife from the eye, and is dependent on a rupture 
of the hyaloid at the time of the accident, which has 
allowed the vitreous to fall forwards. If, therefore, the 
attempt to seize and draw out a piece of iris is unsuccess- 
ful, it is better at once to abandon it, and to go on with 
the operation, as the repeated introduction of the forceps 
within the eye will cause a large and unnecessary amount 
of vitreous to be lost. 

Dislocation of the Lens beneath the CoNJUNCTn'A 
can only occur in cases where the sclerotic has been rup- 
tured, whilst the conjunctiva over the rent has remained 
entire. The lens, separated by the violence of the injury 
from its ciliary attachment, is forced out of the eye 
through the wound, and, as the conjunctiva has not been 
lacerated, it will be seen lying beneath it. The disloca- 
tion is almost invariably upwards, or upwards and in- 
wards, as it is in the upper region of tne eye, between 
the insertion of the recti muscles and the margin of the 
cornea, that the split of the sclerotic coat most Srequently 
occurs. 

Symptoms, — The lens will be seen lying beneath the 
conjunctiva, forming a small roundish, semi-transparent 
swelling. If the anterior chamber is clear, the altered 
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shape of the pupil, probably also the tremulous state of 
the iris, and the presence of a subconjunctival tumour, 
will be sufficient evidence of the nature of the accident. 
The lens is nearly always dislocated enclosed in its cap- 
sule; but owing to the rough manner in which it is 
squeezed through the aperture in the sclerotic, the capsule 
is often lacerated, and the lenticular matter frequently 
somewhat comminuted. 

Treatment. — ^Wben the lens is seen lying beneath the 
conjunctiva, it should be removed ; and this may be done 
by making a small incision through the conjunctiva either 
with a cataract knife or with a pair of fine scissors, and 
then, if the lens is entire in its capsule, by at once lifting 
it out ; or if its capsule has been broken and its substance 
comminuted, carefully taking it away piecemeal with a 
small scoop, paying special regard that fragments of it 
are not left between the lips of the wound in the sclerotic 
to interfere with its primary union. The Hds should be 
then closed, and a cotton-wool compress with a light 
bandage be appb'ed to the eye. 

It will be weU, as a precautionary measure, to apply 
two or three leeches to the temple, and for a few days 
to keep the patient on a slightly antiphlogistic re- 
gimen. 

Partial Dislocations of the Lens may occur from 
blows on the eye or the side of the head, when a portion 
only of the suspensory ligament is detached, and conse- 
quently a limited or only partial displacement of the lens 
ensues. 

1. The lens may be dislocated either partially upwards 
or partially downwards, and in either position it may con- 
tinue permanently fixed. Occasionally the lens is found 
to be slightly tilted without any absolute displacement ; 
one margin is pressed forwards against the iris, whilst the 
other is forced back into the vitreous. 

2. The suspensory ligament may have been torn or 
partially detached at one part of its circumference : and 
although no immediate displacement of the lens may have 
followed, yet, owing to this loosening or partial detach- 
ment of its ligament, it may have become what is called 
a moveable or swinging lens, swaying backwards and for- 
wards with the movements of the head or the eye. In 
certain postures of the head, as in looking downwards or 
in stooping forwards, a partial dislocation of the lens 

M 2 
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through the pupil maj take place ; whilst with the head 
erect, as in looking directJy forwards or upwards, the 
lens maj eink back behind the pnpil to apparentlj ita 
normal position. Independently of the iutraocniar 
eymptome which snch a ewisging lens is liable to eicite, 
a seriouB defect in vision will be produced by the frequent 
changes in the position of the lens, euch as to render the 
eye not only comparativeiy useless, hut a source of very 
considerable annoyajice and even of danger t« the patient, 
by causing him to misjudge and confuse objects with 
which he may come in contact in his daily work. 

General Sy^nptoms. — Partial displacements of the lens 
are generally accompanied by ^rave aymptoma. The blow 
required to produce such an injury must be one of con- 
siderable force, and the mere laceration of the sospen- 
Bory ligament, irrespective of the irritation to which 
the malposition of the lens may give rise, is sufficient 
to place the eye for a time in some danger. Bat when 
all the first symptoms which may be attributed to the 
blow have passed away, there often remain severe nen- 
ralgic pains in the eye and around the orbit, which in 
some instances are persistent, though varying in intensity, 
whilst in other cases they are recurrent, with intervals of 
perfect ease. The sight is always materially affected, as 




The wocnlcut representa a partial dislocation of tbe leiM. 
In thd paliant from whom thi» drawing waa taken the lens 
wai displaced outwarde, and a little tilted, to as to present 
its inner edge slightly forwards. It waa alresd/ very 
cloudy, and wss rapidly becnming oataractons. With the 
movements of ihe head the lens was sees to vibrate. 

proportion to the tilting forwards of the lens the 
iiient becomes myopic. The lens may continue trans- 
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parent for a long time after the injury, but the general 
rule is for it sooner or later to become cataractous. 

The most alarming condition which a partially dis- 
placed lens is likely to produce is a state of glaucoma, 
which may come on at any period after the accident. In 
such cases the glaucomatous symptoms are generally more 
or less recurrent; for the increased tension of the eye, 
being dependent on pressure on the back of the iris, is 
proiiuced whenever tne lens falls forwards against that 
structure, and gradually subsides when this pressure 
is removed by a change of the position of the lens. A 
frequent repetition of this glaucomatous condition will, 
however, speedily induce sucn changes, that unless means 
are adopted to arrest it, total loss of sight must in the 
end be the result. 

Treatment ofPaHial Displacements of the Lens. — If the 
lens is partially dislocated and fixed, and the eye is quiet, 
it may be satisfactorily treated by Wecker's* plan of 
performing an iridodesis, so as to draw the iris over the 
edge of the displaced lens, and thus make the new 
pupil correspond to the space in which the lens is wanting. 
The patient afterwards will, of course, require cataract 
glasses for near and distant vision. 

If the lens from partial detachment of its suspensory 
ligament is a swinging or moveable one, and is causing 
personal inconvenience from frequently dropping partially 
through the pupil, and thus producing a confusion of the 
patient's vision, even though there is no pain, its extraction 
should be advised. 

If glaucomatous symptoms come on, the removal of the 
lens becomes an absolute necessity for the safety of the 
eye, and an operation for its extraction should b^ per- 
formed with as little delay as possible. 

The choice of the operation for the removal of the lens 
in these cases lies between the ordinary extraction with a 
large corneal flap, the modified linear extraction, and 
the traction operation. In either operation a certain 
amount of vitreous must be lost, as with the rupture of 
the suspensory ligament, the hyaloid is certain to have 
been broken, and a portion of the vitreous will necessarily 
escape either inmiediately before or else directly follow- 
ing the exit of the lens from the eye. In all cases in 
which a glaucomatous state has followed a displacement 

* Wecker, Maladies des Yeuz, 2nd edition, p. 477. 
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of the lens, the traction operation shonld be performed, 
as the excision of a portion of the iris will help to re- 
store the eye to its normal tension. Bnt, in addition 
to this, the lens will be removed through a comparatively 
small opening, and the risk of posterior hsemorrhage» 
which is always great when the ordinary flap extraction 
is performed on glaucomatous eyes, will be thus pre* 
vented. « 



CHAPTER V. 

DISEASES OF THE RETINA, CHOROID, AND OPTIC NERVE. 

HypebjEMIa op the Retina. — In estimating the degree 
of vascularity of the retina, the fundus of the diseased 
eye should be compared with that of the sound one, as 
fulness of the vessels, if equally present in both eyes, 
would clearly not account for a special defect iu one of 
them. HyperaBmia may be caused by overworking the 
eyes, and especially if they are hypermetropic, or myopic ; 
or it may come on from repeated exposure to bright 
lights ; or it may be associated with inflammation of any 
part of the eye. The fundus looks too red, and the optic 
nerve has a decidedly pinkish aspect. The patient com- 
plains of occasional flashes of light, and an inability to 
continue his accustomed work for any length of time, from 
a sense of fatigue and heat in the eyes. I have seen this 
condition of the eyes in seamstresses, bootbinders, en- 
gravers, and amongst the Spitalfields weavers, who are 
often engaged for many hours at close work with an in- 
sufficient hght. It is occasionally associated with hyper- 
8Bsthesia, or undue sensibility of the retina. The eye is 
thus rendered intolerant of bright light, and frequently 
during the day the lids are .spasmodically closed from 
sudden gushes of hot tears accompanied with a sense of 
grittiness and increased photophobia. These paroxysms 
usually last only twQ or three minutes, when the- eyes 
return to the condition they were in before. 

A more serious form of hypersBmia is a passive venous 
congestion due to some impediment in the return flow of 
blood. It is seen in impairments of sight due to the 
'^'^sence of tumours withm the orbit or the skull, or to 
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some local congestion of the brain. It occurs in cases of 
acnte amaurosis dependent on suppressed menstruation, 
and it will be also found in all glaucomatous a£Pections. 

Treatment, — For the first-mentioned form of hypersemia 
of the retina, rest of the eyes is imperative. The patient 
shoidd abstain from all work which requires close appli- 
cation of the eyes or a stooping position of the head, and 
he should wear blue glasses when exposed to any glare 
of artificial light. One or two leeches applied to the 
temple, and repeated at intervals of two or three days, are 
often of service ; and mild counter-irritation behind the 
ears, or to the temple, by the repeated application of small 
blisters or a stimulating liniment, wiU ocq^sionally do 
good. As the congestion is often due to some impairment 
of the sympathetic nerve, which from such cause fails to 
exert its proper influence in maintaining a due tonicity of 
the vessels, preparations of iron, the mineral acids, and 
bark are frequently of the greatest benefit. As a local 
application, the cold douche is the best. It should be 
applied to the eyes with the lids closed. 

For the second form of hyperasmia, the treatment must 
necessarily be very unsatisfactory. When there is reason- 
able evidence to suppose that it is caused by a tumour 
within the skull, medicine can do little if any good. The 
iodide or bromide of potassium, singly or combined, may 
be tried ; but my own experience is that they are seldom 
of any benefit. 

Retinitis, or Inplammation op the Retina, generally 
arises from some constitutional cause, as syphilis, or 
disease of the kidneys ; but it may also be produced by 
over-use of the eyes before strong lights. It may occurs 
as a secondary aSfection from obstruction to the retinal 
circulation, from orbital tumours, or from embolism, or 
from an extension of an inflammation of the neighbour- 
ing structures. So intimately associated are the retina 
and choroid in health, that it is difificult for one to be 
affected by disease without the other also participating. 
In speaking therefore of the diseases of tne retina, it 
must not be inferred that the retina only is afiected, but 
that it is the structure primarily involved, and the seat of 
the principal morbid cnanges. As in iritis, I will first 
describe the general symptoms of retinitis, and then briefly 
refer to the special peculiarities which mark the various 
forms of this disease. 
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General Symptoms. — The patient complains that he sees 
Burronnding objects darkly, as though he were looking 
through a mist. He has to examine closely whatever he 
wishes to see correctly, and to use a strong light ; in fact, 
from the dulled sensibility of the retina a deep impres- 
sion is required. As the disease progresses, the field of 
vision becomes contracted, or portions of it are lost ; and 
the darkness steadily increases until ultimately the eye 
is blind. The defect of sight is influenced by the part of 
the retina which is chiefly affected ; when the peripheral 
portions are first attacked, the field of vision is con« 
tracted, but the impairment of sight is much less than 
when liie region of the yellow spot is invaded by the 
disease. The external appearance of the eye is un- 
changed, there is nothing about it to strike the ordinary 
observer ; it is only by the ophthalmoscope that the symp- 
toms complained of by the patient can be explained. 

Examined with the ophthalmoscope, there is seen a 
change in the transparency of the retina, which is slightly 
turbid or milky, from a delicate film of exudation on its 
surface. There is usually some swelling of the optic disc, 
its outline is indistinct, and looks blended with the sur- 
rounding parts. The veins are generally more or less 
distended and sometimes tortuous, and parts of them are 
here and there rendered less distinct, on account of the 
film which covers them. There may be extravasations of 
blood, or inflammatory exudation into the retinal tissue, 
which will appear as ^eyish-white spots. 

The prognosis of retinitis, except when it proceeds from 
syphilis, is generally unfavourable. The prospect of 
recovery is diminished in proportion to the extent of the 
hasmorrhages, and the amount of the inflammatory exu« 
dations. Nerve structure once destroyed is never re- 
placed. It is only therefore when the exudations have 
been chiefly confined to the connective tissue of the retina 
that a favourable result will follow. When there has 
been neither hsemorrhage nor isolated grey spots of 
exudation, the eye may recover with fair sight. Betinitis 
may terminate m blindness from atrophy of the retina, 
or by its detachment from the choroid. 

Treatment — For that form of retinitis which is appa< 
rently unconnected either with syphilis or disease oi the 
kidney small alterative doses of the hydrarg. perchlorid. 
(F. 89) may be given two or three times a day ; or the 
iodide or bromide of potassium (F. 80, 88), may be pre* 
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scribed, and at the same time slight counter-irritation 
may be kept up by rubbing into the temple every night a 
little of the unguent, hydrarg. iodidirubri. (F. 117). The 
eyes should be allowed absolute rest, and this can be 
obtained by the patient abstaining from all close work, 
and by wearing spectacles with glasses of a rather dark 
cobalt blue. If the retinitis can be traced to overwork, 
or has come on after fever or any severe illness, tonics 
of quinine, iron, or cinchona with tne mineral acids should 
be ordered, with rest to the eyes, and, if possible, change 
of air. 

Retinitis Albuminurica — Nephritic Betinitie. — This 
form of retinitis has received the name of " albuminurica," 
from being frequently associated with renal disease, when 
the urine is cnarged with albumen. It usually occurs 
in patients who have Bright's disease of the kidney, and, 
consequent on it, an hypertrophy of the left ventricle of 
the heart. 

Symptoms. — There are two forms iu which this nephritic 
retinitis may occur. 1. It may gradually develop itself 
with the advance of the kidney disease. For a long time 
the patient may have complained of a general mistiness, 
everything appearing as if through a veil ; or the im- 
pairment of vision may have been confined to one portion 
of the field, when suddenly the sight is discovered to be 
markedly worse. The whole field may be thus affected, 
so that the eye is almost dark ; or the blindness may be 
partial. This sudden loss of sight is probably due to 
retinal hsBmorrhage, and is in proportion to the number, 
size, and locality of the blood-clots. 

2. The second form of nephritic retinitis is dependent 
on ursBinia, and occurs in the later stages of kidney dis- 
ease, associated with suppression of urine, delirium, and 
convulsions. The loss oi sight is very rapid and some- 
times permanent. If no organic changes have taken 
place in the retina from hssmorrhage during the attack of 
ursBmic poisoning, the patient may gradually regain much 
of his sight after the kidneys have resumed tkeir func- 
tions ; but the prognosis is always unfavourable. 

Ophthalmoscopic Appea/rances. — The optic nerve is 
slightly swollen and oedematous, with its margin indis- 
tinct and blurred into the surrounding cloudy retina. 
Around the disc the retina looks of a greyish-white, and 
the vessels as they pass to and from the optic nerve are 
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in parts obscured by the exudation. At various points of 
the retina buff-coloured patches are seen, and in the 
neighbourhood of the yellow spot, small whitish glistening 
bodies appear sprinkled. The retinal veins are distended 
and tortuous, and there are freqnently numerous small 
effusions of blood scattered over tne retma. The haemor- 
rhage is always from the capillaries, and this no doubt 
is due to the morbid state of the coats of the vessels in 
advanced Bright' s disease, and to the increased force by 
which an hypertrophied heart sends the blood through 
them. 

Mr. Hulke has had two opportunities of dissecting eyes 
affected with chronic renal retinitis, an account of which 
he published in the "Ophthalmic Hospital Eeports."* 
He lound that there was : — 

" 1. (Edematous swelling of the optic nerve and retina. 

"2. Large granular corpuscles, more or less abundant, 
mostly in the mtergranule layer. 

" 3. Botryoidal masses of colloid, also in this layer. 

" 4. Nests of sclerosed and enlarged ganglionic cells, or 
moniliformly swollen and sclerosed nerve-fibres in the 
ganglionic and opticus layers. 

" 5. HflBmorrhages : TTie shape of the patches of the 
extravasated blood being determmed by the arrangement 
of the tissues into which the blood escapes." 

It has been said that by the presence of retinitis albu- 
sminurica, the surgeon may at once diagnose with the 
ophthalmoscope Bright's disease ; but it should be re- 
membered that the affection of the eyes is usually 
secondary to that of the kidneys ; and that it is only in 
advanced cases of the disease that the symptoms are 
sufficiently marked to do more than point to the kidneys 
as the probable source of the mischief. 

Treatrrient. — As the state of the eyes is secondary to, 
and dependent on, the disease of the kidneys, the treat- 
ment must be constitutional, and those remedies should 
be selected which are suitable for the renal affection from 
which the patient is suffering. The bowels should be 
made to act once daily, the pulv. jalapse comp., or some 
hydragogue cathartic being given early in the morning 
when necessary. The preparations of iron usually do 
good, and of these the tinct. ferri perchlorid. is perhaps 

* Koyal London Ophthalmic Hospital Reports, vol. v. p. 16. 
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the most nseful. The object to be attained is to relieve 
the kidneys by promoting the action of the skin and the 
bowels. Mercnry in any form in nephritic retinitis 
should be strictly avoided. If the eye is painful, a leech 
applied to the temple will often give ease, and it may be 
repeated from time to time. The patient should strictly 
rest the eyes, and protect them from all exposure to 
glare or artificial lignt, and for this purpose ne should 
wear spectacles with curved cobalt-blue glasses. He 
should also avoid stooping, as it favours the flow of blood 
to the eyes, and thus renders them more liable to retinal 
hasmorrnages. 

Retinitis Syphilitica. — There is one form of retinitis 
which is undoubtedly due to syphilis. The history of 
the case and certain ophthalmoscopic appearances mark 
its specific origin. It usually occurs during the tertiary 
period of syphilis, when nodes form on the bones, and the 
patient has pains in his limbs and joints ; when in fact 
the constitution has been thoroughly imbued with the 
poison. Mr. Hutchinson* has shown that choroido-reti- 
nitis may arise also from inherited syphilis. 

Symptoms. — A gradual fading of the sight extending 
over the whole field of vision. The pupil is sluggish and 
inclined to be dilated. There are no external manifesta- 
tions to account for the great loss of sight. A past his- 
tory may reveal syphilis, or there may be local evidences 
of the disease which will render a searching interrogation 
unnecessary. 

Examined with the Ophthalmoscope, — There is usually 
turbidity of the vitreous, and a diffused ^eyish haze of 
the retina extending from around the optic disc ; whilst 
here and there are seen buff-coloured patches of 
exudation. The absence of any hsemorrhagic spots 
are also to some extent characteristic. of syphilitic reti- 
nitis. 

Pure and uncomplicated syphilitic retinitis is a rare 
disease ; it is usually combined with exudative choroiditis, 
and to the joint affection of the retina and choroid the 
term "syphilitic choroido-retinitis " has been well applied. 
See Exudative Chokoiditis, page 182. 

The prognosis of retinitis syphilitica is more favourable 

* Sjphilitic Diseases of the Eye and Ear, p. 130. 
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than tl^t of any of the other forms of retinitis. When 
seen snfiicientlj early, the disease will generally yield to 
appropriate treatment, and a great amelioration of the 
symptoms will nsnally follow, and in some cases a com* 
plete restoration of sight. 

Treatment. — ^The ic^de of potassium and the prepara- 
tions of mercury are the drugs to be relied on for the 
relief of this disease. I have found the mist, potassii iodidi 
cum hydrarg. perchlorid. (F. 87) extremely beneficial* 
and have had patients recover under its influence in a 
most marked way. This mixture, however, is very apt to 
disagree with the stomach, and to produce a feeling of dis- 
comfort, and, in many instances, to bring out an attack 
of mercurial erythema, which induces the most intole- 
rable irritation when the patient is warm in bed, and 
obliges him to desist from toe medicine. It is most easily 
tolerated if it is taken about one or two hours after a meaL 
When the progress of syphilitic retinitis is very rapid, it 
is desirable to get the patient quickly under the influence 
of mercury, and this may be readily accomplished by 
rubbing half a drachm of the unguent, hydrarg. into the 
axilla or inner side of the thighs night and morning 
until the gams are slightly afliected, when its effects may 
be continued, without being increased, by dimiTiishing the 
frejfuency of the inunction. If the patient is feeble, 
quinine may be given during the exhibition of the mer- 
cury ; but u not, small doses of the iodide of potassium 
two or three times a day will be more usefuL In 
some cases I have seen very good results follow the use 
of Mr. Henry Lee's mercurial vapour bath (F. 3). The 
patient should commence his famigations with gr. 10 of 
calomel and continue them every ni^t, the surgeon keep- 
ing a careful watch that he does not become too much 
affected by them. The baths should be discontinued or 
intermitt^ if the gums become spongy. During the day 
the patient may iSke the iodide of potassium (F. 80) ; or 
if his strength is failing him, he may be prescribed quinine 
or cinchona with nitnc acid. The mercurial batns are 
most efficient during the summer months, when the 
ekin acts freely, and when there is the least liability of 
the patient getting chilled after taking them. I should 
not order the baths during the cold months unless the 
patient was able to have them in his own bedroom, and 
provide himself against all risks of exposure either during 
or after their administration. 
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Betinal Apoplexy. — Betinitis apo^lectica, — Betinai 
lisemorrhage may occur from disease witliiii the eye, as in 
retinitis or glaucoma ; but it may also come on from some 
extrinsic cause, and it is this fbrm of intraocular haemor- 
rhage we have now to consider. 

Sndden haemorrhage from the rupture of a retinal or 
choroidal vessel may arise from a diseased state of the 
heart, or an atheromatous condition of the coats of the 
vessels ; or from embolism, or from suppressed menstrua- 
tion. It may happen also in young patients, who with- 
out any evidence of disease have a morbid tendency to 
bleed, and exhibit this predisposition by frequent attacks 
of epistaxis. In such cases the hability to retinal 
hsBmorrhage is favoured if the daily employment necessi- 
tates a stooping position of the head. A well-marked 
example of this form of retinal haemorrhage, apparently 
due only to a peculiar hsemorrhagic tendency, came under 
my care at the hospital in a young fellow, est. 19, who was 
by occupation a currier. He was accustomed to work for 
many hours with his body bent, and his head stooping 
forwards. About eight weeks previously to my seeing 
him he was at his usual employment, and after his 
day's work went to bed, feeling (juite well ; but on getting 
up in the morning he was so blind that he could scarcely 
find his way to the work yard ; and in about two hours 
he was obliged to return home, as he had only sufficient 
sight to guide himself about. The boy had suffered from 
repeated attacks of epistaxis, and only a week before he 
had lost a large quantity of blood from the nose. Ex- 
amined with the ophthalmoscope, extensive retinal haemor- 
rhage was seen in each eye. There were blood clots in 
the vitreous of both eyes, and in the left a ruptured 
retinal vessel could be distinctly made put. 

Symptoms. — Occasionally there are the premonitory 
warnings of a disturbed circulation ; the patient has at- 
tacks of giddiness and dimness of vision which may last 
from a few seconds to a few minutes ; he complams of 
pain in his head, or has bleeding from the nose ; but 
in many cases the retinal haemorrhage occurs suddenly, 
without any previous indication of existing disease. The 
suddenness of the loss of sight is one ol the most cha- 
racteristic symptoms. The patient may awake in the 
morning and find himself nearly blind with one or both 
eyes : or whilst engaged at his usual occupation a dark 
cloud, or as some have described it, a red ball may seem 
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to appear before the affected eye, and to gradually increase 
in size until the vision is eitner partially or completely 
lost. The impairment of sight produced by the haemor- 
rhage depends on the extent of the effusion and the 
locality in which it has taken place. One large retinal 
vessel may have given way, and a single dot have formed 
on the surface of the retina ; or tnere may be several 
small ecchymoses from ruptured retinal or choroidal 
capillaries. When it is from a large retinal vessel, the 
bleeding is often extensive, and the blood breaking 
through the hyaloid membrane will be extravasated into 
the vitreous, or it may force its way backwards through 
the layers of the retina, and form a clot between that 
structure and the choroid. The blindness may be com- 
plete ; or it may be central, so that the patient can only 
see on either side of the object he looks at ; or it may be 
confined to a portion of his field of vision, according to 
the part of the retina pressed on by the clot. 

Ophthalmoscopic appearances. — If there has been much 
haemorrhage, and the blood has been extravasated into 
the vitreous, the fundus may be so masked that it will be 
impossible to make . out any details. The history of the 
case, combined with the detection of blood in the vitreous, 
will, however, at once explain the cause of the loss of 
sight. When the haemorrnage has been of less extent, a 
retinal vessel may be often seen terminating in a large 
clot. If there have been many small capillary ecchy- 
moses, these will be clearly made out with the ophthal- 
moscope. Frequently the remains of old blood-clots may 
be also seen, there having been previous haemorrhage ; or 
markings on the retina may indicate the site which some 
former clots occupied. 

The 'prognosis is always unfavourable, for although 
some improvement maybe gained by the absorption of the 
clots, yet as the exciting cause remains, the haemorrhage 
is very likely to recur. When the blood has been extra- 
vasated either into the vitreous, or formed a clot between 
the retina and the choroid, the prospect of regaining any 
sight is very slight. In such cases, as the blood is slowly 
absorbed, the vitreous becomes fluid, the retina detached, 
and the globe soft. The prognosis is most favourable 
when there is only one clot, even though it.be a large one, 

Erovided the surrounding retina be healthy, and there 
as been no extravasation into the vitreous. 
Treatment — Inquiry must first be made as to the cause 
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of the retinal haBinorrlia^e, and ^Yhen this can be ascer- 
tained, the endeavour should be to remove it. If the 
hsBmorrhage is due to suppressed menstruation, means 
should be fiaken to restore the uterine function. The mist, 
potassii iodidi (F. 80), or the mist, boracis (F. 62) is 
often of service ; or, if there is much anaemia, the mist, 
ferri comp., or some other preparation of iron, should 
be prescrioed. The regular action of the bowels should 
be maintained by the pil. aloes et myrrhsB, or the pil. 
aloes Barbadensis. 

When the haemorrhage apparently arises from heart 
disease, or a morbid condition o£ the coats of the vessels, 
the medical man in attendance must be guided by the 
symptoms which are present, and prescribe accordingly. 
In all cases of fetinal apoplexy, it is well to keep up a 
slightly increased action of the bowels, and for this pur- 
pose the bitter waters of Friedrichshall, Pullna, or iCis- 
singen are very useful. No local application will benefit 
the eye ; if it is hot or painful, a fold of lint wet with cold 
water may be laid over it, or one or two leeches may 
be applied to the temple, and repeated if they aflPord 
relief. 

Retinitis pigmentosa has derived its name from the 
peculiar deposit of the pigment in the retina which 
characterizes this disease. It may occur in persons of all 
ages. Generally the commencement of this affection may 
be traced back to early childhood, but occasionally " the 
first symptoms have appeared as late as the age oi fifty.* 
I believe that in most cases it is congenital, and in some 
hereditary. Both eyes are usually affected, and to a 
similar extent, although to this there are exceptions. 
Wells mentions a case in which only one eye suffered. 
Liebreich has shown that retinitis pigmentosa is frequent 
amongst deaf-mutes, and also amongst the offspring ofmar- 
riages between blood relatives. These observations have 
been confirmed by Mooren in an excellent paper on this 
subject.f 

Symptoms, — The characteristic signs of this disease are, 

* Bader, On the "Natural and Morbid Conditions of the Human 
Eye, p. 470. 

t Opbthalmic Review, No. 1, p. 4. Translated from Zeben- 
der's itlinische Monatbhlatter fur Augenheilkunde, i. p. 93, by 
Zachariah Laurence. 
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torpidity or diminislied sensibility of tHe retina ; a gra- 
dually increasing contraction of the field of vision, and 
a peculiar deposit of pigment in the retina. The first 
symptom which generally attracts attention is the ina- 
bility to walk about in a dim light. The patient suffers 
more or less from hemeralopia or night-blindness; by 
day his direct vision is good, but afber dusk it is conside- 
rably impaired. The contraction of the field of vision 
increases almost imperceptibly yeaa: by year, but the 
direct central sight mav remain for a long period un- 
changed. If, however, the disease continues to progress, 
the acuteness of the central vision becomes first dimmed, 
and then gradually darker, until ultimately the patient 
is blind. The diminution of the field is concentric 
and equal in the two eyes. In many 'of the cases re- 
corded by Mooren, commencing cataract in the posterior 
pole of the lens was observed m the later stages of the 
disease. 

Examined with the Ophthalmoscope, the retina presents 
a very striking appearance. Sprinkled in an apparently 
irregular manner, are large deposits of pigment; some 
of the spots are stellated, or of a spider shape with many 
small offshoots; others look like mere granules, either 
congregated together in groups, or scattered about indif- 
ferently. This deposit usually commences at the peri- 
phery and gradually extends towards the centre. 

When more carefully examined, the deposits of pig- 
ment seem in places to follow the coui'se of the retmal 
vessels, parts of which they will overlay. In many cases 
the choroid is also affected, when, from the wasting of 
its epithelium and atrophy of its stroma, patches of it are 
rendered so transparent as to allow the white sclerotic te 
shine through and render more conspicuous the black 

Eatehes in the retina. The retinal vessels appear small, 
ut this diminution is said by Schweigger te be due to a 
thickening of their coats and a consequent lessening of 
the calibre, which restricts the flow of blood through 
them, and to this state of anaemia he attributes the de- 
fective sensibility of the retina. The optic nerve has a 
pale anaemic appearance, and when the disease has ad- 
vanced it exhibits the peculiar dull white of confirmed 
atrophy. 

Treatment. — Little if any benefit is to be derived from 

medicine. The aim must be to retain the sight the 

"tient has, rather than to endeavour to recover that 
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whicH has been lost. The use of the eyes most be restricted ; 
he should avoid reading, writing, and all work which re- 
qnires an effort of the accommodation. Small doses of 
the iodide or bromide of potassium, or of the perchloride 
of mercury, have been recommended, and may be tried, 
but they should be given up if they interfere with the 
general nealth. Spectacles with curved cobalt-blue glasses 
should be worn when in the open air or bright siudight, 
as they afford rest to the eyes, and protection from the 
irritatmg effects of wind. 

Detachment op the Eetina may be caused — 

1. Bjf the extreme elongation of the coats of the eye which 
occv/rs vn severe cases of myopia, when the retina, being less 
extensile than the choroid, is in parts separated from 
it, and the intervening space is occupied by a serous 
fluid. 

2. By a dvminution of the hulk of the vitreous, so that 
the retina, losing its due amoimt of anterior support, 
gradually becomes loosened from the choroid, and falling 
forward is at first partially, and ultimately completely de- 
tached. This chauj^e may be induced uy disease, but 
most frequently it is the result of a penetrating wound 
of the eye, which has been either accompanied with a loss 
of vitreous, or with hsBmorrhage into its substance. 

3. By hcemorrhage between the choroid and retina.—- 
This may occur in retinitis or glaucoma ; or it may be 
caused by blows on the eye. In most cases the blood- 
clot is ultimately absorbed, but the retina remains 
detached. 

4. By serous effusion between the choroid and retvna,'-^ 
This may occur in a normally shaped eye without any 
stretching of the posterior coats as in mvopia, or without 
any previous separation having been effected by hsamor- 
rhage. In some instances it may possibly be due to dis- 
ease of the vitreous resulting in a change of its structure 
and a lessening of its bulk ; but in many cases no satis- 
factory cause for the detachment can be detected, and it 
is therefore ascribed by some to inflammatory action, of 
which there is little or no evidence. 

6. By the presence of tumours of the choroid, — ^As the 
growth advances the retina is carried in front of it, and 
the detachment increases with the progress of thedisf 
ease. 

Detachment of the retina may be partial or complete* 
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It generaUy commenoes in the lower region of thefondas, 
and gradually monnts up towards the optic nerve. It 
osnafiy occurs in one eye only, but both may suffer if the 
separation has been produced by causes which equally 
anect the two eyes, as in cases of extreme myopia. The 
tension of the globe is as a rule slightly diminisned when 
there is a simple detachment with subretinal effusion; 
but if the displacement is due to a choroidal tumour, the 
tension is usually increased. 

Bymptoma, — It is often very difficult to ascertain from 
a patient the early symptoms of a displaced retina ; they 
have either passed unnoticed, or in the lapse of time have 
been forgotten. Some indications of retinal irritation 
are, however, the general precursors of the detachment ; 
the patient is frequently troubled for some weeks pre- 
viously with the occasional and sudden appearance of 
bright flashes or scintillations, or of circles of fire, &c. ; 
or with floating muscsB and dimness of vision. The 
symptoms which may be said to characterize a detach- 
ment of the retina are : Loss of vision in one direction, 
so that a portion of the field may be completely wanting ; 
the patient with the affected eye may be only able to see 
a portion of the object he looks at, a half or a quarter of 
it oeing quite dark ; or if the loss is central, the point on 
which he directs his eye is blank, whilst he can see on 
each side of it. He complains also of a waving up and 
down with the movements of the head. This is caused 
by the floating to and fro of the detached portion, and is 
recognised by the part of the retina still in situ. Another 
symptom often mentioned is that objects appear bent, 
twisted, or in some other way distorted, and is no doubt 
due to some disarrangement of the layers of a portion of 
the retina which is loosened, though not yet separated 
from the choroid. 

Excmmed with the C^hthahnoscope.'^The detachment 
is best seen by direct examination, when if the case is 
one of partial separation of the retina from the choroid, 
the detached portion will appear as a bluish-grey film, 
bounded by a sharp line, on one side of whidi is tiie 
bright expanse of the choroid, shining through the trans^* 
parent retina, in situ ; and on the other this semi-opaque 
grey web, which is bulged slightly forwards towards the 
vitreous. Tracing the course of the retinal vessels from 
^he optic nerve, they seem to be suddenly bent when they 

4ve at the line of the detachment. A partial, or an 
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entire displacement of the retina, if the separation from 
the choroid is complete, is easily recognisecL; it is when a 
portion of the retina is rather loosened or wrinkled than 
absolutely detached that the diagnosis becomes exceed- 
ingly^ dimcnlt. This condition is recoffnised by a slight 
opacity of the retina at one spot, and by noting the ap- 
pearance of the vessels, which seem to stand out at one 
point and to be lost in the shade at another, as they rise 
or fall in their passage over the foldings of the loosened 
retina. 

The prognoeia is very unfavourable. The tendency is 
for the disease to extend, and more retina to become de« 
tached until at last the eje is blind. The most favour- 
able cases are those in which there is a limited detach- 
ment, the result of an injury, probably a small effusion 
of blood between the choroid and retina. A blind spot 
in the field of vision will always remain, but the rest of 
'the retina may retain its functions unimpaired. Oases 
have been recorded where the subretinal fluid has disap- 
peared, and the retina having again fallen back to its 
place has still retained some power of sight, but they are 
exceptionaL 

Treatment — ^Detachment of the retina is very intrac- 
table, and generally uninfluenced by medicines given for the 
purpose of procurmg absorption of the subretinal fluid. 
A spontaneous cure or arrest of the disease has occasion- 
ally occurred from the accidental laceration of the retina, 
and the escape of the fluid into the vitreous. The know- 
ledge of this fact induced Graefe and Bowman to endeavour 
to establish artificially a permanent rent in the detached 
portion of the retina, through which the fluid could ex- 
travasate into the vitreous. This they did by tearing 
through the displaced retina with either one or two needles 
introduced through the sclerotic. Von Graefe employed 
a long cutting needle, " furnished with two very slmrp 
edges, a^nd the neck of which fills the wound, so as to 
leave no space for the escape externallv of the fluid."* 
Mr. Bowman uses two rather long needles, which he in- 
troduces through the sclerotic, at irom a quarter to half 
an inch from the cornea, and in the space between the 
recti tendons. The eye should be first examined with the 



* Graefe, On Perforation of Detached Retina. Translated by 
George Henry Rogers, R. L. O. H. Reports, vol. iv. p. 222. 

N 2 
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ophthalinoscope to determine the exact position of tlie 
detachment. The operation may be thus performed : — 

The patient shonld be on a couch, and the lids being 
parted with a spring speculum, one needle should be in- 
troduced through the sclerotic at a point where it will 
perforate the detached portion of the retina at a promi- 
nent part. The second needle is then to be inserted at a 
short distance from the first, and so directed that its 
point shall penetrate the retina at or close to the same 
spot. To avoid the risk of wounding the lens in the pas- 
sage of the needles, they should be thrust through the 
sclerotic nearly vertically.' A rent is now to be torn in 
the retina by separating the points of the two needles. 
There is genemly an escape of the subretinal fluid by 
the side of the needles during the operation, and frequently 
in a suf&cient quantity to infiltrate a considerable extent 
of flie subconjunctival tissue. The fluid is generally of a 
yellowish colour, and when tested yields a large quantity 
of albumen. 

Embolism op the Centrai. Abteet of the Betina is 
a cause of blindness, and subsequent atrophy of the optic 
nerve. The loss of sight is usually sudden and unaccom- 
panied by pain. With the ophthalmoscope the optic disc 
appears blanched, the arteries reduced to the size of 
threads, and the veins also much diminished. In some 
of the cases which have been recorded, there was a loss of 
transparency of the retina around the optic nerve, and 
in the region of the yellow spot, probably due to a slight 
serous enusion. 

In the case of a youn^ woman under my care, the sight 
was lost suddenly and without any premonitory symptoms 
a fortnight after her confinement. She had no pain, but 
she experienced a sudden sense of darkness over her left 
eye, which caused her to cover the right with her hand, 
when she immediately discovered her blindness. When I 
first saw her, about six weeks afterwards, the optic nerve 
was of a milky whiteness, and the retinal arteries were 
dwindled to mere lines, two or three of which were 
evidently only empty tubes. 

The prognosis is unfavourable. "No treatment is of any * 
avail. The only consolation to be offered the patient is, 
tJ^at there is no reason to suspect that the other eye will 
nffer, 
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GuoHA 01 THE RBTDiiL — See Intraocular Tnmoura, 

Ctbts ot the RBTiyA are occafdonaUy foniid in eyes 
whioh have been long lost, and appear to be due to de- 
generative changes. In a paper by M. Iwanoff, on " The 




Different Fonna of Inflammation of tbe Retina," read be 
fore the Ophthalmological Congress at Heidelbera, i: 
September, 1864, he alludea to three specimens, oontainini 




The other half of the same eje, with the po«t«rior half 
of the retina turned forwards, to ihow tbe poaitioa of Ihs 
cyste on its cboroidsl Earfoce. 

reepectively one, five, and seven cysts. The first example 
of this disuse noticed in thie conntiy was in an eye whtch 
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I remored from a patient at the Ophthalmic HospitaL 
The man had received a penetrating wound of the eye 
fifteen jears previously; after the accident he only re- 
tained perception of lignt, and in the next eighteen months 
the eye hecame totally blind. He came under my care in 
November, 1867. The lost eye was very painful, its ten- 
sion was increased, and it was affecting prejudicially the 
sound one. Under these circumstances I removed the 
eye* On niA.ViTiflr a section of it^ the retina was found 
slightly detached from, the choroid, and its outer aspect 
was studded with cysts of various sizes, the largest about 
that of a small pea. They were eleven in number, and 
each appeared to bulge out from the choroidal aspect of 
the retina, and to be formed by the separated layers of 
that structure. The specimen was exhibited at the Patho- 
lofipcal Society, and m the Transactions, voL xix. p. 362, 
wul be found a full account of the case, with the following 
report of the examination of the cysts, made by Mr. 
Yemon, who was then the curator of the museum at the 
Ophthalmic Hospital : — " The cysts appear to have been 
formed at the expense of the outer layers of the retina. 
Their walls consisted of a very fine tissue of delicate 
fibres, which contained many nuclei of their own, and 
which were closely interlaced with small nucleated cells, 
intermingled with round highly refracting bodies, the 
remnants of the granular layers of the retina. To the 
outer walls of the cysts which were examined, some of 
the choroidal epithehum was adherent, while their inner 
surfaces were fined with squamous epithelium. Many 
of the cells in the cyst-walls contained fatty granules.' 
With acetic add tne fibres forming the cyst-walls 
appeared to consist of connective tissue without any 
elastic element." 

DISEASES OF THE CHOROID. 

Disseminated or Exudative Ghoboiditis is most fre- 
quently the result of svphilis, but it may also occur in 
patients who are free from all specific taint, and from 
causes too indefinite or remote to be accurately traced. 
It is characterized by disseminated buff-coloured exuda- 
tions on the surface and into the tissue of the choroid. 
These effusions are generally circumscribed, and .between 
them portions of unclouded choroid are seen through the 
^etina. As the disease progresses the diffused lymph is 
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absorbed, but a portion of the choroid corresponding to 
many of the patches becomes atrophied, and frequently to 
such an extent as to allow the white sclerotic to shine 
through its attenuated remains. Around these white 
patches the choroidal epithelium filled with pigment col- 
lects and encircles them with a black rim. Frequently 
the retina becomes secondarily affected, and choroido- 
retinitis is established. Without, however, being involved 
in the inflammatory action, portions of the retina may be 
so pressed on by the exuded lymph as to cause a tempo- 
rary suspension of its functions, and, if long continued, 
atrophy of its structure. A general turbidity of the 
vitreous with filmy opacities are frequently associated 
with this form of choroiditis, and especially if it has a 
syphilitic origin. 

(general Symptoms, — ^A gradual failure of sight; sur- 
rounding objects appear dark and confused ; occasionally 
the field of vision is contracted, or parts of it are de- 
stroyed, so that in certain directions the patient sees 
only a portion of the object he looks at. The pupil is 
slightly dilated and sluggish. These symptoms, now- 
ever, are common to other deep-seated affections of the 
^ve, and it is only by the aid of the ophthalmoscope that 
the exact locality of the disease can be determined. When 
thus examined, the patches of exudation will be seen 
scattered over the fundus of the eye ; those that are re- 
cent will be recognised as opaque yellowish spots, whilst 
the site of old ennsions will be here and there indicated 
by the glistening white of the sclerotic shining through the 
atrophied portions of choroid, which are mapped out by 
an aggregation of pigment cells. When the inflammatory 
action is confined to the choroid, the retinal vessels may 
be clearly traced throughout their course, and in places 
mounting over the ef^sion which is beneath them ; the 
retina itself is transparent, and allows the portions of 
bright choroid unobscured by lymph to shine through the 
spaces between the exudations ; and there are none of the 
hsBmorrhages which are so characteristic of most of the 
forms of retinitis. If the retina is affected, as very fre- 
quently happens when this disease is due to syphilis, a 
diffused hazmess of a part or whole of the fundus, with 
interruptions in the course of the retinal vessels from in- 
flammatory effusion, will mask many of the ophthalmo- 
scopic signs already mentioned. When in addition to the 
retmitis there is also a turbidity of the vitreous, it is 



184 DISEASES OF THE CHOBOID. 

often impossible to make out the details of the changes 
which may have taken place, but sufficient information 
will probably be gained to form a diagnosis of the case. 

There are two forms of disseminated choroiditis, the 
eypMUtic and the simple. 

In the ByphUitic the ezndation is very circamscribed^ 
and often in nodnles closely resembling those which ^re 
so frequently seen in the specific iritis, and there is no 
tendency for the effusions to run together. This exuda- 
tive choroiditis sometimes occurs as an extension of the 
iritis, and it is then associated with, or follows closely 
upon the secondary eruption of the skin. It is also met 
with during the tertiary symptoms of syphilis, but it is 
then usually compHcated with retinitis. 

In the simple form of dissenunated choroiditis there is 
no history of syphilis, the disease rather resembles the 
simple intis in which the effasion of lymph is small in 
quantity and evenly diffused. The patches on the choroid 
are less circumscribed, and they have a tendency to 
coalesce. The disease is more chronic and less amenable 
to active treatment. 

Treatment, — If the disease is due to syphdUSf the treat-> 
ment which was recommended for retinitis syphilitica^ 
page 172, should be adopted, but with certain restrictions. 
When the disseminated choroiditis follows or is associated 
with the secondary skin eruption, the iodide of potassium 
(F. 80), with the mercurial bath (F. 3) every night, or 
with pil. Plummer. gr. 5 every other night, may be ordered ; 
or if the patient has not yet been under the influence of 
mercury, tne unguent, hydrarg. may be rubbed into the 
axilla or inner side of the thish every night until the 
gums are slightly affected. If, however, the disease does 
not occur until the tertiary period of syphilis, the prepa- 
rations of the hydrar^. perchlorid. with bark (F. 89) ; or 
the mist, potassii iodidi cum hydrarg. perchlorid. (F. 87) 
will be the most useful. 

In the simple disseminated choroiditis^ small doses of 
iodide and bromide of potassium (F. 86), or of the liq. 
hydrarg. perchlorid*, should be prescribed and continued 
for some weeks, and at the same time a slight mercurial 
counter-irritation may be kept up by rubbing a little of 
the unguent, hydrarg. iodidi rubn (F. 117) into the temple 
every night. If, however, the patient is very feeble and 
ansemic, the mercurial medicines should not be given in- 
■ -ually, but full doses of quinine, or quinine and iron, 
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Bhonld be ordered, and the xingaent. hjdrarg. c. belladonn& 
(F. Ill) rubbed into the brow and temple every night* 

ScLEBonco-CHOEOiDiTis PosTBBiOK — Posterior Staphy-^ 
loma — ^is a prolongation of the posterior half of the eye, 
accompanied with atrophy of the choroid, caused by the 
stretching to which it is subjected by the staphyloma. It 
is usually found in all cases of severe myopia. When 
the disease is etationcMry, the myopia remains unchanged, 
and the patient suffers no inconvenience. If, however, 
it is progresswe, the myopia increases, and the acuteness 
of vision frequently diminishes. The patient also often 
complains of black muscae, sometimes like falling soot^ 
and of occasional flashes of light, with other symptoms 
of retinal iiritation. If the eye be now examined with 
the ophthalmoscope, there wiU probably be found changes 
in the choroid, indicative of progressive atrophy: the 
white crescent on the apparent inner side of the optic 
nerve will have grown larger, and its outline irregular ; 
and scattered here and there will be white atrophic 
patches. Occasionally one or more of these spots will 
coalesce with the myopic arc, so as to greatly enlarge its 
area. Such eyes are liable to become glaucomatous; 
they are also occasionally subject to detadiments of the 
retina, and to small hsBmorrhages &om the choroidal 
capillaries. A further accoxmt of sclerotico-choroiditis 
posterior will be found in the article Mtofia, page 224. 

Treatment — ^Absolute rest to the eyes, ana flie direc- 
tions for myopic patients given in the article Myofu» 
should be strictly carried out. If there are rapidly pro- 
gressing changes in the choroid, pmall doses of the liq. 
nydrarg. percmorid. (F. 89) may be prescribed. • 

SuppuB-ATTVE CKOBJOTDTns^^Ophthahnitie — Panophthal' 
mitis-'ia an acute suppurative inflammation involving all 
the tissues of the eye. It is most frequentlv induced by 
an injury Mch as a penetrating wound, or the lodgment 
within the globe of a foreign body, or an abrasion or 
bum of the cornea. It may also follow cataract or other 
severe operations on the eye, and occasionally it will 
come on in patients exhausted by fever or by long-con- 
tinued bad living. 

Symptoms, — Great vascularity of the eye, with chemo* 
sis of the conjxmctiva, and cedematous swelling and red* 
ness of the lids. 
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The aqueous first becomes serous, then turbid from cor- 
puscular lymph and pus; and these sinking to the bottom 
of the anterior chamber constitute the state known as 
hypopion. 

The iris loses its striation and brilliancy from inflam- 
matory exudations on its surface and into its substance, 
and the pupil becomes blocked up with the like materials. 

The cornea becomes dull and steamjr, and pus may be 
infiltrated between its laminsd, a condition reco^sed as 
onyx or corneal abscess, or an irregular sloughmg ulcer 
may appear on its surface. 

Sucn are the viaible changes which are rapidly induced 
by an attack of ophthalmitis ; but similar miscmef is abo 
going on in the deeper parts of the eye. 

The cilimry procesees become infiltrated with lymph and 
pus, and matted to each other. 

The vitreous humou/r grows turbid, and lymph and pus 
are efi^used within it. The same exudations also take 
place on the surface of the retina, and in some cases be- 
tween the retina and choroid, and between the choroid 
and sclerotic, all of which tissues may be covered with 
morbid deposits, and even separated the one from an- 
other by them. 

The pam of ophthalmitis is always very severe. It is 
supra-orbital, extending up the side of the head ; it is 
around the orbit and down the side of the nose, and in 
the eye itself. At first neuralgic in character, sometimes 
acute, at others dull and aching, but, as the disease ad- 
vances, hot and throbbing ; the pain is usually sufficient 
to destroy sleep and to produce severe constitutional 
symptoms. 
' Trie prognosis of ophthalmitis is very unfavourable. 
OccasionaUy under judicious treatment, combined witii 
other favourable circumstances, the inflammation may 
subside, and a useful, although a somewhat damaged eye 
be preserved. Generally, however, the activity of the 
disease continues unabated, and does not expend itself 
until all the tissues of the eye are involved in one general 
suppuration. The cornea then gives way, or the pus 
makes an exit for itself through the sclerotic between the 
insertions of two of the recti tendons. 

TreaJtment, — The eye should be frequently fomented 
with the fotuB belladonnsa (F. 8), or with the aecoction of 
poppy-heads. A solution of atropine, gr. 1 ad aqusB J 1, 
should be dropped into the eye twice or three times 
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a day; but it shotild be discontinued as useless when 
suppuration Has actually set in. Tbe patient should be 
kept in a darkened room, and all use of the eyes should 
be prohibited. The bowels should be acted on at the 
commencement of the attack, and if the patient is rest- 
less, sleep should be produced, and the pain relieved by 
opium. In these cases opium is usually of the greatest 
service; it assuages the pain, tranquilhzes the patient, 
and places him in a more favourable condition for re* 
coveiy. Whilst there is hot skin and thirst, salines and 
diaphoretics should be prescribed, but these must soon 
^ve place to quinine or bark with the mineral acids. 
The strength of the patient should be maintained by a 
liberal strong beef-tea diet with a moderate allowance of 
wine or brandy. But if the inflammation goes on, and 
the cornea becomes ulcerated, or infiltrated with pus ; or 
if there is hypopion, with the eye painful and the anterior 
chamber deex)ened, by the increased secretion of the 
aqueous, tapping the anterior chamber with a broad 
needle will sometimes afford very considerable relief and 
materially benefit the eye. The activity of the disease 
is frequently sensibly diminished after one such opera- 
tion. It is not, however, a proceeding which should be 
undertaken rashly, as, when it fails to do good, it often 
seems to irritate the eye and increase the urgency of the 
symptoms. In some bad cases of ophthalmitis which 
have been under my observation, I am satisfied that the 
ultimate destruction of the eye has been hastened by an 
injudicious paracentesis of the cornea. When the opera- 
tion gives ease, it may be repeated at intervals of twenty- 
four or thirty-six hours if the pain and acute symptoms 
recur; but if after once tappmg the anterior chamber, 
the pain in the eye is increased, it should not again be 
attempted. 

If all treatment has failed to arrest the progress of the 
disease, and suppuration of the globe has actually set in, 
I would advise the eye to be excised. The patient 
will thus be quickly restored to health, and be spared 
much suffering. In my own practice I have never had 
any unfavourable symptoms follow the excision of a sup- 
purating eye. 

Deposits of Bone ok the CHORon) are frequently 
found in eyes which have been long lost. The bony 
matter is on the anterior surface of the choroid, between 
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it md tlie retina, which ia alwajs detached and nsnally 
coarcted. In some cases a mere ossific film is foand 
Irmg on the choroid (Gg. 49), nhilat in others there is a 
Uiicl bony cop, sniEcient in size to occupy' nearly the 
entire stomp (ng. 50). 

It eeema very probable that the formation of these 
bony ptatoa in due to an inflammatory exudation of lymph 
on the surface of the choroid, which after a lapse of time 
becomes organized and converted into fibrous tissue. This 
afterwords nndergoes a farther change ; osseous granules 
are deposited within it, and it becomes bone, having all 
the characters, both anatomical and chemical, which dia- 
tingnish this tissne in other parts of the body. The cup 
of bone is nsnally perforated near its centre by a small 
canal, through which passes a band of the atrophied retina 
back to the optic nerve. 

Whilst bone Is thus being developed in the fimdns of 



the eye, earthy salts, such as the phosphate or carbonate 



Dped in the 
ihosphate o 




Fig. 49 is the drawiag of n section oF an e;e which I re- 
noved from a patient, let. thirtj. She bad lost all sight in 
it from an iqjary eighteen years before coming ncder my 
care. The elobe was shmnk aboot one third; at times it 
was very pamfhl, and It had lately been subject to frequent 
TecnrrencQS of inBammation, during each of which her sonnd 
eye ajmpHtbiKed. 

The entire retina wai detached and coarcted; the choroid 
WM in situ with the n 
face aroand the optic i 

the cornea, or. if that has been deefcroyed, in the cica- 
tricial tdsBue which has replaced it. 

'n a report of a specmien of " bone firom the inner 
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surface of the choroid," by TSr. Holke, in the Pathological 
Tranaactioiui, vol. viii. p. 320, he hea given the draw- 




Fig. 60 Tepreunts an eiceptioDaUy Ui^ cop of bone in 
the Btnmp of an eje which hod been lost for mora tliui But; 
years. The patient, an old ladj, tet. aiilj^ne, caine under 
mj oaro on account of QHurdgic paina in the atump of her 
lost ejB. From her description, her left eye was lost in in- 
fancy, before she was twelve montha old: the cornea had 
been destrojed, and its place was supplied by a cicatrix 
tiesue, ia which was now aeon to be depoailed a quantity of 
chalky matter. She ncTer had any annoyance from it until 
about four months previoualy, when it began lo give her 
pain, and since then she has suffered with it selerely. The 
right eye presented all the usual symptoms of aympathetio 
irritation. 1 therefore exciaed the stump »f the loac eye, 
which was abruDk to the size seen in the woodcut. 

On making a aectiun of it, the appearance well represented 
in Gg. 50 was seen. Hearly the whole of the intenor of the 
stump was occupied bj a thick cup of bona. The dark line 
just within the sclerotic is a aeetion of the atrophied choroid. 
The bone eilenda forwards lo wilbio a abort distance of the 
cicatrix tisaue, which haa taken the place of the coi-nea ; and 
runoing tlirongh the centre of thia mass of bone are aeen 
the waited remains of the retina, folded upon itaelf, so as 
almost to resemble a cord. 

The patient bood recorered from the operation, and all 
irritation of the right eye ceased. 

lugs of the nucroacopical appearances of the Bectione he 
examined. He foand in them all the elements of tme bone — 
a complete system of 7EiBCular canals, with lacnns and 
camiliculi. In the mere acaleH of bone, however, which he 
has since examined, he haat«ldmethathehaBbeennnable 
to detect onj vaacolar canaJe, but in all he hoa seen the 
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lacunffi and canalicoli. This is probably siinply due to 
the fact that such delicate films of bone were too thin to 
admit of vascular canals. 

• 
TuBEECLEs IN THE Ghoboid maj be frequently found 
in patients who are suffering from acute tuberculosis. 
In the cases which have been recorded they produced no 
defect of sight. With the ophthalmoscope they may be 
recognised as " small circular circumscribed spots of a pale 
rose colour, br greyish-white tint, and vary in size from 
•5 to 2*5 mm. "fliey are chiefly situated in the vicinity of 
the optic disc, but may extend occasionally to a conside- 
rable distance from it."* 

BLfiMOBAHAGE FBOic THE Choboid may occur from in- 
jury (see next section, Injuries op the Choroid), or it 
may be occasioned by disease, as in glaucoma, sclerotico- 
choroiditis posterior, or retinal apoplexy. See the articles 
on these subjects. It may also be produced by pro- 
longed and excessive strain of the eyes at close work, and 
especially if during its continuance the head has to be 
maintained in a stooping position. 

The Treatment must depend on the exciting cause of 
the haemorrhage: see articles Glaucoma, Sclerotico- 
Choroiditis Posterior, and Ketinal Apoplexy. 

INJURIES OP THE CHOROID. 

Injuries op the Choroid are usually followed by im- 
mediate hsBmorrhage which always seriously affects, and 
often completely destroys sight. A blow on the eye may 
cause a rent in the choroid, either with or without rupture 
of the external coats ; or the choroid maybe lacerated by 
a penetrating wound through the sclerotic. HaBmorrhage 
at once takes place from the torn choroidal vessels, and 
according to tne site and severity of the injury the blood 
may be extravasated : — 

1. Between the choroid and retina. 

2. Between the choroid and sclerotic. 

3. Into the vitreous humour. 

1. Hcemorrhage between the choroid cmd retina is gene- 
rally caused by blows on the eye, and may occur either 
with or without rupture of the external coats. The blood 



* Soelberg Wells's Treatise on the Eye, 2nd Edit., p. 471. 
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is poured out from the anterior surface of the choroid, and 
a clot is formed between that structure and the retina. 
When the clot is small, it may be absorbed, and the eye 
may regain useful vision, but there will always remain a 
blind spot corresponding with the portion of retina which 
has been detached. If the haamorrhage is severe, there 
will be necessarily an extensive separation of the retina, 
and the eye for all useful purposes will be destroyed. 

2. Hcemorrhaae between the choroid and sclerotic, un^ 
complicated witn haemorrhage in any other part of the 
eye, is most commonly produced by an escape of the lens 
and a sudden loss of vitreous through a wound in an tm- 
healthy eye ; thus withdrawing unexpectedly the support 
which the choroid and retina had derived from tnese 
structures, when, in their entirety, they occupied their 
normal position within the globe. 

In a healthy eye, the lens and large amount of vitreous 
humour may be lost through a wound of its external 
coats, without exerting any very unfavourable influence 
on the retina or the choroidal vessels ; but in an unsoimd 
eye, a similar loss would probably produce hsBmorrhage 
between the choroid and sclerotic. From chronic disease, 
and the rei>eated increased vascularitv of the eye conse- 
quent on it, the tonicity of the choroidal vessels is 
diminished, and their walls either weakened by recurrent 
distension or from some deprivation of the nervous in- 
fluence of the sympathetic nlaments which preside over 
them, become eaoily, and on the slightest irritation, unduly 
dilated. In such eyes, the loss of the lens, or of a por- 
tion of the vitreous, by diminishing the pressure on the 
choroidal vessels counter to the force of the impulse of 
the blood within them, will induce a sudden distension 
and yielding of their coats, which frequently lead to 
rupture, and hsemorrhaffe between the choroid and scle- 
rotic. It is this form of hemorrhage which occasionally 
occurs after an operation for the removal of a cataractous 
lens from an unsound eye. Indeed it is almost certain to 
happen if there be an increased or glaucomatous tension 
of tne eye at the time of operating. In such cases, the 
hsBmorrhage takes place from the posterior surface of the 
choroid, detaching sometimes partially, but generally com- 
pletely, the choroid from the sclerotic, and forming a 
lar^e blood clot, it pushes in front of it the choroid and 
retma, and extrudes more or less of the vitreous from 
the eye. 
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When hsBmorrhage between the choroid and sclerotic is 
occasioned by blows on the eye, the bleeding is seldom 
co^fined to the space between the choroid and retina, bnt 
takes place also in other parts of the eye, and blood is 
often tonnd on the retina, between it and the choroid, and 
in the vitreons. 

3. HcBmorrhage into the vitreous may occnr from an 
injury of the choroid. If the hsBmorrhage is severe, the 
blood frequently bursts through the retina and hyaloid 
membrane, and extravasates itself into the vitreous body. 
For a further account of hsBmorrha^e into the vitreous, 
see the article in the chapter on l^e Diseases op the 
Vitreous, page. 124. 

The jprognoais of choroidal haemorrhage is always un- 
favourable. It is only when the bleeding has been slight 
and limited to a small surface, that even a hope can be 
held out that a certain amount of useful sight will be 
retained. If in such a case the patient progresses favour- 
ably, he will probablj recover with some valuable sight, 
but he will not regam that which was destroyed hj the 
blood clot : one blind spot in his field of vision will indi- 
cate the extent of retma wliich has been detached, and 
the loss the eye has sustained. When there is extensive 
choroidal hsemorrhage, the eye for all visual purposes is 
lost; no matter whether the blood is effused into the 
vitreous, or between the retina and choroid, or the cho- 
roid and sclerotic. If the eye does not suppurate (and 
as a rule it does not do so if the external coats are en- 
tire), it gradually under treatment subsides into a 
quiet state, becomes soft, and somewhat smaller than the 
other. 

Treaiment — Immediately after the iniury a leech or 
two may be applied to the temple with the hope of pre- 
venting any undue inflammatory action ; and a fold of 
lint or linen dipped in cold or iced water should be placed 
over the eye, and wetted as often as it becomes dry and 
hot. Two or three drops of a solution of the sulphate of 
atropia, gr. 1 ad aquae ^ 1, should be dropped into the eye 
twice a day. It will exert a sedative influence, and also 
act beneficially on the pupil if any active inflammation 
comes on. Complete rest should be given to the sound eye 
by abstaining from all work, and the exclusion of strong 
light from the room. There are no special applications or 
medicines which can be given with the view of favouring 
^sorption of the blood which has been effased. 
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INTRAOCULAR TUMOURS. 

Intraocular tumonrs may be said to be of two kinds, 
each of which will admit of certain variations. 

1. Glioma which grows from the retina. 

2. Sarcomatous tumours which grow from the choroid. 
It is very rare to find a carcinomatous growth within 

the globe, so rare indeed that many pathologists doubt 
whether carcinoma or true cancer ever originates within 
the eye. The tumours which have been described as en- 
cephaloid, medullary, and melanotic cancers have evidently 
been either gliomas or soft sarcomas, and sarcomas deeply 
coloured with pigment. 

Glioma, of the Ebtina. — The terrible disease which 
has received this name was formerly known as encephaloid 
or medullary cancer, and by some pathologists it is now 
called encephaloid of the retina. The tumour springs 
from the interstitial connective tissue of the retina, and is 
composed of spherical, roundly oval, and occasionally 
spindle-shaped cells, which are crowded together in an 
intercellular substance, which is finely fibrillated or 
granular in chromic acid preparations. During the pro- 
gress of growth portions of the tumour vrill frequently 
undergo tatty or calcareous degeneration. The disease 
spreads by infection, which travels along the optic nerve, 
and, after death, a similar growth is frequently found in 
the brain in direct communication with the optic tracts. 
It seldom produces secondary tumours in the abdominal 
or thoracic viscera ; but Knapp has recorded one case in 
which there were secondary gliomas in the liver, lungs, 
and diploe of the bones of the cranium * 

Glioma is essentially a disease of early life. All the cases 
which have come under my notice have been in children 
varying in ages from three months to five years. Knapp 
mentions two cases in which there was reason to believe 
that the gliomas were congenital. The disease is very 
recurrent and is apt to return in the orbit after the eye 
has been excised, and also to appear in the other eye. 
There are, however, occasional exceptions to the recurrence 
of the glioma after the diseased eye has been removed. 
In a child set. two. years and eight months I excised the 

* Knapp, On Intraocular Tumours. 
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right eye on account of a glioma of the retina, and 
although two years and nine months have elapsed since 
the operation there has been no return of the disease. 

Symptoms. — A rapidly increasing loss of sight in the 
eye, with more or less dilatation of the pupil. The 
mother's attention is often first drawn to the child's 
eye, by noticing accidentally a bright yellow reflection 
from the bottom of the globe, when the light falls 
upon the eye in a particular direction. Examined 
with the ophthalmoscope, the tumour will be seen occu- 
pying a limited portion of the retina, and with blood- 
vessels on its surface, which clearly belong to the new 
growth, and indicate its great vascularity. In the imme- 
diate locality of the tumour the retina is detached, and 
this separation increases with the advance of the disease. 
Steadilv progressing, the glioma graduallj^ fills the globe, 
displacing the vitreous and pressing the iris and lens for- 
wards. The cornea first ulcerates, then ^ves way, and 
the tumour bursting through the perforation grows with 
an unrestrained activity. It quickly attains great dimen- 
sions, its surface fungates and bleeds ; and ultimately 
the patient dies, either from being worn out with pain and 
repeated loss of blood, or from menin^tis caused by an 
extCDsion of the disease to the brain. In some cases the 
tumour will make an exit for itself from the globe by 
breaking through the sclerotic in the posterior region of 
the eye, but more frequently it selects the cornea. In the 
early stages of the disease there is generally no pain ; the 
tumour is as yet small, it has room within the globe to grow, 
and it presses upon none of the ciliary nerves. When, how- 
ever, all these conditions are reversed, and the tumour 
has filled the globe, and by its increasing size distends 
to bursting the coats of the eye, pressing tightly upon all 
the nervous structures within them, the sufferings of the 
patient are extreme. 

Treatment — The only chance for the patient is an early 
excision of the globe ; and should the two eyes be aSected 
I would excise both, provided the sight has been already 
destroyed, and the tumour has not burst through the ex- 
ternal coats. Such an operation would afford the only 
hope for recovery, whilst at the same time it would save 
the patient much ultimate suffering. On two occasions I 
have been induced to remove the second eye, for the sole 
purpose of procuring some temporary relief from the ex- 
cessive pain induced by the over-distended globe, and at a 
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time when there was not the slightest prospect of arresting 
the disease. In each case the operation gave so much 
ease, that under similar circumstances I should not hesi- 
tate to repeat it. 

Sarcoma op the Choroid. — To this afPection has also 
been applied the terms medullary sarcoma and medullary 
cancer. Adopting the definition given by Arnott in his 
work on Cancer, " a sarcoma is almost entirely a 
cellular growth with more or less of a visible intercellular 
substance," and the cells may be either round, oval, or 
spindle-shaped, each containing a nucleus and nucleolus. 
"In these several varieties, however, the one character 
remains — viz., that the bulk of the tumour is built 
up of simple cells, bound toffether by a scanty homo- 
geneous or granular semi-nuid substance. Hence a 
marked distinction from carcinoma, in which the cells are 
as a rule c[uite free from any visible intercellular material, 
and float m the meshes of a fibrous stroma/'* 

A sarcoma of the choroid starts from the connective 
tissue of the choroid; it has a strong tendency to 
recur in the vicinity from which it originated after 
it has been removed, and it will frequently give rise at* 
a late period of the disease to secondary tumours in other 
organs, as the liver, lungs, or kidneys ; but, according to 
BUlroth of Vienna, it rarely infects the lymphatic glands. 

Progress of the Disease. — ^A small nodule first appears 
on the choroid, which detaches the portion of retina with 
which it is in contact, and loosens also that which sur- 
rounds it. As it grows it pushes forward the retina, dis- 
places the vitreous, and presses the lens and iris towards 
the cornea. Frequently the globe loses its normal shape, 
and dark bulgings will be seen in the ciliary region. The 
cornea grows duU, then ulcerates, and through ttie opening 
the tumour crops out ; or else it makes an exit for itself 
posteriorly, and bursting through the sclerotic, it extends 
itself into the orbit. Having escaped from within the 
globe, it seems as if it had acquired new vitality, and grows 
with an increased vigour. If the tumour has burst through 
the globe anteriorly, its surface after a time ulcerates 
and bleeds, and it assumes an appearance which has given 
to it the name of " fungus haematodes." The attacks of 



* Araott, On Cancer : its Varieties, their Histology and Dia/? 

nosis, page 43. 

2 
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hssmorrliage increase in fi-eqnency with the advance of 
the disease until the patient at length sinks, worn out 
with pain and loss of blood. Such is uie history of a case 
which has been allowed to proceed to its termination un- 
checked by surgical treatment, but fortunately these 
examples are now rare. 

Symptoms, — The first symptom which generally draws 
attention to the eye is the loss of sight, which may be 
either partial or complete according to the size and situa- 
tion of the tumour. At the commencement of the disease 
there is usually no pain as a warning of the approaching 
evil, but as the tumour grows and distends the globe, there 
is often excessive suffering. The diagnosis of a choroidal 
tumour in the early stage is frequently very difficult ; but 
with the ophthalmoscope it may be detected at a period 
when the onl^ symptom is a loss of sight in a portion of 
the field of vision. 

It should be remembered, that during the progress of 
growth of an intraocular tumour, an increased tension of 
the globe frequently occurs, and that from overlooking 
the cause of tnis glaucomatous symptom, mistakes have 
occasionally been made by treating such cases with 
iridectomy. 

Melcmotic Sarcoma of the Choroid, called also Melanotic 
Ca/ncer, is the same disease as the sarcoma of the choroid 
described in the preceding section, the only difference 
being the addition of the black pigment which is scattered 
in varjring quantities thoughout its structure. I have on 
two or three occasions seen the identity of sarcoma and 
melanotic sarcoma well illustrated by the changes which 
have occurred in the growth of the tumour. Whilst confined 
within the globe, the sarcoma in each case was deeply 
coloured wiSi pigment, so as to be in parts absolutely 
black ; but having burst through the sclerotic posteriorly, 
it grew with an increased rapidity, and the extraocular 
portion was white. The tumour external to the globe 
was the same growth and continuous with that which was 
within the eye ; both were sarcomatous, but the addition • 
of pigment made the parts within the globe melanotic. 

rfeeproc^nom of choroidal tumours IS generally unfa- 
vourable. The best chance is afforded the patient when 
the disease is detected early, and the eye removed before 
the tumour has attained a large size. It is of the 
greatest importance that the eye should be excised before 
Sie tumour has burst through the external coats, as when 
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tlie ctisease has reached this stage there is the prohabiljty 
that the neighboaring tiasnes nave become infected by it. 
IVeatment.—Eicisioa of the eye. If the tnmonr has 
made its way though the sclerotic, the chloride of zinc 
paste (F. 7) Bhould be applied to the tissneB in the 
orbit, ui the manDer recommended in the section Tobat- 
MENT OF Obbital Tumoubs. 



Sabcoua of the CuoKOiD origikatinq in Lost ErEs.— 
Eyes which hare been long lost either from injury or 
disease occasionally become the seat of sarcomatous 
tnmonrs from the choroid. It is true that such cases are 
comparatively rare, yet they occur with sufficient freqnency 
to show that the degenerative changes which taie place in 
eyes which have been destroyed by accident or disease are 
favourable for the production of sarcomatonB growths. 
Fig. 61 represents a section of an eye I removed from a 
patient, let. sixtv-nine, who had sufiered &om an acute 
inflammatory attack twelve years previously, which had 

Fio. 81. 




completely destroyed the sight. Since that time the eye 
haji been repeatedly inflamed. Four or five months before 
he last come under my care the evehad began to bulge, and 
the pain which was occasional, had now become constant, 
and at night the eiacerbations were very severe. Under 
these circumstances the patient wished to have the globe 
removed, although he had on aeveral previous occasions re- 
fused to submit to the operation. From the report of Mr. 
Nettleship,the curator of the museum at the Boyal London 
Ophthalmic Hospital, the tnraourwas a spindle-celled sar- 
coma which took its origin from the choroid, afterwards 
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spread into the retina and optic nerve, and passed either 
through the nerve or sclerotic into the lax cellular tissue out- 
side the globe. The conical-shaped tumour which sprang 
from the optic nerve was probably a secondary formation.* 
Mr. Streatfeild has also related a case in which an old 
man lost the sight of one eye from an inflammatory attack 
thirteen years before commg under his care. The eye 
remained shrunken and quiet until within the last three or 
four months, when it rapidly enlarged. Mr. Streatfeild 
removed the eye, and after excision the globe was found 
filled with a sarcomatous growth which had passed out- 
wards, rupturing the sclerotic, and had formed a large 
extraocular tumour. 

DISEASES OP THE OPTIC NERVE. 

Optic Neuritis — Neuro-retinitis, — There are two 
forms of neuritis : — 

1. Descending Oj^tic Neuritis. — ^The inflammation is 
confined to the optic nerve, and it is called descending 
neuritis because it is the result of extraocular disease and 
the inflammatory symptoms descend along the trunk of 
the optic nerve to the papilla within the eye. It may be 
caused by tumours in the brain or in the orbit, or by an 
intracranial syphilitic node, or hj meningitis, hydro- 
cephalus, or any other afi*ection within the skull which 

Eroduces pressure on the nerve, or impedes the return of 
lood through the ophthalmic vein to the cavernous sinus. 
It may also arise from injuries to the head coming on 
luany months after the patient has apparently recovered 
from aU effects of the accident. Dr. Hughlings Jackson 
states that descending optic neuritis may be. caused by 
any " coarse " disease in the cerebrum or cerebellum. 

2. Neuro-retinitis, or Ascending Optic Neuritis. — The 
inflammation is not limited to the optic nerve, but it in- 
cludes also the retina, from which it probably originates, 
and extends to the optic nerve ascendmg a short distance 
along its trunk. It may be induced by syphilis, by derange- 
ments of the functions of the uterus, or by any exhausting 
cause, such as fever, diphtheria, or over-lactation. 

1. Symptoms of Descending Optic Neuritis. — During the 
acute or early stage there is an increased redness of the 
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optic disc, but tliis gradually subsides, and it assumes 
a greyish- white colour, with a peculiar "woolly" look, 
" much as if cotton wool had been carded until all its 
fibrils radiated outwards from a centre."* The state of 
the optic papilla presents a characteristic appearance 
which has been termed the engorged papilla. It is swollen 
and prominent, sometimes bulging forward to such an 
extent as to be easily recognised by direct examination 
with the ophthalmoscope. The outlme of the disc is ir- 
regular, confused, or lost; the arteries are small and 
thready ; the veins large, dark-coloured, and often tor- 
tuous ; and portions of the vessels in their course over the 
papilla are obscured by exudation. Occasionally there 
are small hasmorrhagic spots on the disc and in the adja- 
cent retina, which is often of a dull and whitish colour 
from inflammatory effusions, whilst the rest of the retina 
remains perfectly transparent. There is a steady dimi- 
nution of the acuity of vision, often accompanied with a 
contraction or partial loss of the visual field. The pupil 
is rather dilated and sluggish. The patient has no pain 
in the eye, nor are there any external manifestations to 
account for the increasing loss of sight. Both eyes are 
generally affected, and the disease is usually symme- 
trical ; but one eye may be attacked a little in advance 
of the other, or the impairment of sight may be greater 
in one eye than in the other. After* a variable time all 
the prominent ophthalmoscopic symptoms of neuritis 
subside; the morbid effusions are absorbed, the disc 
becomes flattened and of a creamy white, and the arteries 
are reduced to mere threads, but for a long time the 
veins continue large and tortuous. With all these 
changes there is usually a steady diminution of sight, 
until ultimately it is completely lost or reduced to a 
mere perception of large objects. 

In a paper by Dr. Hughhngs Jackson, " On the Use of 
the Opnthalmoscope in Brain Disease,"t he states that 
" the intraocular condition most frequently discovered in 
physicians' practice is double optic neuritis ; and it is 
very common for this condition to exist in a patient who 
can read the smallest type, and who supposes his sight 



* Hutchinson, On Inflammation of the Optic Nerve. Roya 
London Ophthalmic Hospital Reports, vol. v. p. 98. 

t The Lancet, October 12, 1872. 
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to be good : there is a marked pathological change with- 
out any obvious symptom." "Hence, if the 

ophthalmoscope be not nsed by routine in cases of brain 
disease, optic neuritis will be constantly overlooked. It 
is one of those things * not found ' because * not looked 
for.* " A very interesting paper on " Defects of Sight in 
Diseases of the Nervous System" has been also published 
by the same author in the Royal London Ophthalmic 
Hospital Reports, vol. iv. p. 389, in which he shows the 
frequency of optic neuritis in diseases of the brain, and 
to which I would refer the reader. 

The constitutional symptoms all point to disease within 
the head and to an interference witn the healthy cerebral 
circulation. There is frequently severe headache and 
giddiness, both of which may be either constant or inter- 
mittent ; or there may be loss of smell or defect of hear- 
ing, or occasional epileptic convulsions, or palsy of one 
or more of the ocular nerves, or a loss of the proper co- 
ordinating power over the muscles of the extremities. 

2. Symptoms of Newro-retvaitis, or ascending Optic 
Neurit%s. — The optic disc is clouded, its outline is indis- 
tinct or lost, and the vessels as they pass over its surface 
are more or less obscured, but there is not the venous 
distension or the engorgement of the papilla which 
characterize the pure descending neuritis. The great 
point of distinction, however, between neuritis and 
neuro-retinitis is, that in the one the retina is extensively 
involved, whilst in the other it is either not at all affected, 
or only for a short distance immediately surrounding the 
disc. 

In neuro-retinitis the whole surface of the retina seems 
obscured by a di£^sed haze which renders all the minute 
vessels indistinct, and gives a pecuHar and characteristic 
washed-out appearance to the fundus. There is also an 
absence of the head symptoms which were noticed as 
being generally present in neuritis. In neuro-retinitis 
the disease is often confined to the one eye, whereas in 
the descending neuritis both eyes are generally afPected. 

The prognosis of neuritis dependent on cerebral causes 
is very unfavourable. The disease generally resists all 
treatment, and ends in atrophy of the optic nerve and 
blindness. The prognosis of neuro-retinitis, although un- 
favourable, is yet more hopeful than that of descending 
neuritis, and especially if some blood-poisoning, such as 
syphilis, can be traced as the probable cause of the disease. 
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Treatment. — For descending neuritis the treatment must 
be guided by the existing symptoms, which generally point 
to mischief within the head. No special remedies, how- 
ever, can be advised for their relief, as the causes which 
produce them are both too numerous and obscure. Large 
doses of the bromide of potassium will sometimes do 
good ; or, if there be any syphilitic taint, the iodide of 
potassium may be also tried. 

In neuro-retinitis care must be taken to ascertain the 
source of the disease, as it may be due to many causes. 
When it can be ascribed to sypmlis, the mist, potass, iodid. 
(P. 80) may be given during the day, and piL Plummer 

fr. 5 every other night ; or the mist, potassii iodidi cum 
ydrarg. perchlorid. (F. 87) may be prescribed. If the 
patient is feeble, the unguent, nydrarg. cum belladonna 
(P. Ill) may be rubbed into the temple night and morning, 
and the mist. C[uin89 (F. 69) be taken during the day. 

When the disease is apparently due to suppressed men- 
struation, every endeavour should be used to restore the 
uterine functions. In some cases I have had excellent 
results from the iodide of potassium given in 10 gr. doses 
twice a day in water. It has then acted as a powerful 
emmenagogue. I must, however, confess that this medi- 
cine has occasionally failed to do good, or its adminis- 
tration has been attended with only a partial success. 
Notice should be taken whether the amenorrhoea is due 
to anaamia or congestion. If the former, tonics of quinine 
and iron, or the mist, ferri perchlorid. cum tinct. ergota© 
(P. 78) may be ordered, but at the same time some aloetic 
pill should be prescribed to insure the regular daily action 
of the bowels. If the suppression is due to congestion, the 
bowels should be freely acted on by a brisk purgative. 
In some cases small doses of j^dophyllin given every other 
or third night do good. During the day tke iodide and 
bromide of potassium in a bitter infusion, or the mist, 
boracis (F. 62) may be given. When the sight is rapidly 
failing, and there is much pain in the head, I have known 
the inunction of the unguent, hydrarg. night and morning, 
so as to get the patient quickly under its influence, pro- 
ductive of great good. As soon as the gums are spongy, 
the frequency of the rubbing-in must be diminished, but 
a slight mercurial action should be kept up for two or 
three weeks. 

In cases of neuro-retinitis dependent on or associated 
with great debility, such as after fever, or diphtheria, or 
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from over-lactation, the mineral acids with cinchona, or 
some of the preparations of iron, are most likely to do 
good. A slight mercurial counter-irritation may be also 
kept up on the temple of the affected eye, by rubbing in 
every night a little of the unguent, hydrarg. iodidi rubri 
(F. 117) ; or by applying small blisters about the size of 
a shilling from time to time, and afterwards dressing the 
vesicated surfaces with the unguent, hydrarg. 

Atrophy of the Optic Nerve — white atropTiy — may be 
caused by disease of the brain or medulla oblongata ; or 
it may be the unfortunate termination of some deep-seated 
inflammation of the eye. 

Atrophy of the optic nerve may therefore be con- 
sidered under two headings : — 

1. That which proceeds from disease beyond the eye. 

2. That which arises from within the eye. 

1. Atrophy of the Optic Nerve from Disease beyond the 
Eye. — This form is mostly occasioned by cerebral or 
cerebro- spinal disease, or by tumours within the orbit. 
Neuritis of both eyes may be thus induced, and atrophy 
of the optic nerves may follow as a consequence. Atrophy 
may, however, come on without neuritis, dependent no 
doubt upon cerebral causes, but which are often too 
obscure to be diagnosed. It is to atrophy of the nerve 
arising from disease beyond the eye that the term " white 
atrophy" is properljr applied. In the other forms of 
atrophy the papilla is also greyish-white or white, and 
especially in their most advanced stages : but the charac- 
teristic signs of white atrophy of the optic nerve are best 
found in cases arising from cerebral disease. See article 
Amaurosis, p. 204. 

Ophthalmoscopic Appearances of White Atrophy. — When 
the disease is fully advanced, the optic disc looks large, flat, 
and of a bluish or pearly whiteness. The retinal vessels are 
generally small ; the arteries often appear as mere threads, 
but in some cases, and especially in those which proceed 
from neuritis, the veins are large and distended. The 
small blood-vessels, which are usually seen on the disc, 
have shrunk from view, and the suiface of the nerve is 
blanched and bloodless. There is frequently an excava- 
tion of the optic nerve, not from any increased tension 
of the eye, but from a shrinking from atrophy of the 

ervous elements, and a falling in of the central portion 
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of the papilla. The peculiarities of this " atrophic cup" 
are, that it is a shfdlow excavation, shelving from the 
margin towards the centre of the nerve, quite different 
from the abrupt edge of the glaucomatous cup. The 
disc presents the peculiar bluish or milky whiteness of 
atrophy, its vesset are small, and there is little or no 
displacement of them as they pass from the margin of the 
papilla on to the retina. For a description of the glau- 
comatous and the physiological excavations of the optic 
nerve, see article Glaucoma, p. 114. 

2. Atrophy of the Optic Nervefrom disease within the eye 
may be caused by chronic affections of the choroid or 
retina, hj glaucoma, by acute inflammation of the eye, 
or by an injury producing extensive intraocular heemor- 
rhag^e. As the original disease subsides, the cloudiness 
of the inflamed structures may partially and sometimes 
completely disappear, but the retina and optic nerve, in- 
stead of regaining their functions, undergo a slow process 
of atrophy, and ultimately all sight is ertinguished. The 
ophthalmoscopic appearances are variable, and depend 
very much on the nature of the affection which has 
caused the atrophy. The optic papilla is anaemic, and of 
a cloudy or greyish white, but it has not generally the 
brilliant tendinous whiteness of white atropiy ; its out- 
line is often indistinct or irregular, and its vessels are 
small and withered. In some cases the optic disc looks 
absolutely smaller than normal, and this is especially so 
if the eye is soft and somewhat shrunken. A cloudy film 
otten pervades the whole fundus, and blurs the appear- 
ance of the structures behind it. Associated with this 
condition of the eye there are frequently to be seen 
patches of atrophied choroid with irregular deposits of 
pigment, and occasionally also a partial detachment of the 
retina. 

The Prognosis am,d Treatment. — The prognosis of 
atrophy of the optic nerve is very unfavourable. The only 
hope is, that if there is any sight remaining, it may be still 
retained. Our first effort must be to ascertain the cause 
of the atrophy, and then by appropriate remedies to 
arrest the progress of the disease. The treatment of the 
various a£^ctions which may cause atrophy of the retina 
and optic nerve will be found under their respective 
headings. 

For the white atrophy of the optic nerve which pro- 
ceeds from cerebral disease the subcutaneous injection of 
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Btryclinine has been recommended, in doses commencing 
^^ S^' eV ^^^ increased daily by gr. ^^ nntil the 
quantity injected reaches gr. ■^, It is very doubtful 
whether this treatment does any good, and it is certainly 
not free from danger. I know of one case in which violent 
convulsions followed the injection of ^ of a grain of 
strychnia, although the patient had previously on several 
occasions, at intervals of two and three days, had the 
same dose administered. 

Atkophy op the Optic Neevb peom Tobacco. — The 
theory that tobacco in excess will produce a peculiar form 
of white atrophy of the optic nerve, has received the sanc- 
tion of the late Dr. Mackenzie, and of Messrs. Critchett, 
Wordsworth, Hutchinson, and others. My own expe- 
rience at the Royal London Ophthalmic Hospital, how- 
ever, leads me to dissent from this doctrine, as I do not 
remember ever having seen a case in which the loss of 
sight could be fairly attributed to tobacco only. There 
was always, in addition to the immoderate smoking, some 
other excess, such as intemperance, dissipation, or an 
undue mental strain with loss of rest. 

Opaque Optic Nerve Fibres. — This congenital anomaly 
is recognised by the ophthalmoscope as a white patch ex- 
tending from the optic nerve and terminating in feathery 
strisB in the retina. In the normal condition the nerve 
tubes of the optic nerve lose their medullary sheath at 
and in their passage through the fascia crihroaa, but 
it occasionally happens that in one or more bundles of the 
optic nerve fiores tne white medullary sheath is prolonged 
on them for some distance into the retina. This congemtal 
peculiarity does not affect the sight. It is, however, gene- 
rally only detected when the eye is being examined by 
the ophthalmoscope for some defect of sight, and is 
therefore occasionally mistaken for an inflammatory exu- 
dation. 

AMAUROSIS AND AMBLYOPIA. 

Amaurosis. — It is best to restrict this term to those 
cases of impaired vision and blindness which are <due to 
cerebral or cerebro-spinal causes. Before the discovery 
of the ophthalmoscope, amaurosis was the generic name 
of a group of obscure diseases originating either within 
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or beyond tlie eye, and characterized by a gradual failure of 
sight usually terminating in blindness. With increased 
facility for diagnosis, most of these affections have now 
been traced to their right source, and have received their 
own proper name and place in the list of ophthalmic dis- 
eases. There still, however, remain a large number of 
cases, marked by a progressive diminution of sight, de- 
pendent on changes m the brain or spiaal cord, the exact 
nature of which we are unable to estimate during life, and 
which from a want of a more precise knowledge may be 
conveniently classed under the heading of amaurosis. 

Although the cause of the blindness is at a distance 
from the eye, yet secondary changes soon take place in 
the optic papilla which enable the disease to be recognised 
by the opnthalmoscope, and its probable progress fore- 
told. 

For many useful suggestions in the diagnosis and prog- 
nosis of amaurotic affections, I am indebted to the 
valuable paper on " Amblyopia and Amaurosis," by Yon 
Graefe.* 

In the examination of patients suspected to be suffer- 
ing from amaurosis, we snould ascertain — 

1. The history of the case. 

2. The state of the field, and the acuteness of vision. 

3. The condition of the optic papilla. 

1 . The history of the case always affords important in- 
formation both as to the diagnosis and prognosis of the 
disease. By it we determine whether the loss of sight 
was sudden or gradual ; whether it was preceded by head 
symptoms, or by functional disturbances of other organs, 
as the kidneys, the liver, or the uterus ; or whether there 
had been any previous constitutional disease, such as 
gout, rheumatism, or syphilis. 

The duration of the mipairment of sight is also an im- 
portant element in forming a prognosis; thus, if the 
defective vision has been for some months stationary, 
and all evidence of the disease to which it was apparently 
due has passed away, a favourable opinion would be 
given; whereas, if the loss of sight be recent, and there 
are persistent head symptoms, we should conclude that 

* Translated by Mr. J. Zachariah Laurence, from Zehender's 
Klin. Monatsbl. fiir Augenheilkunde, 1865, p. 129. Ophthalmic 
Review, No. 7, p. 232. 
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the amaurosis is progressive, and will probably termi- 
nate in blindness. 

2. The State of the Field and the Acuteness of Vision, — 
The condition of the visual field should be carefully tested 
by one of the methods described at page 215, so that any 
imperfection either as regards its periphery or its con- 
tinuity of surface may be accurately noted, as, accordiiig 
to Yon Graefe, the state of the field forms a good basis 
on which to ground a prognosis. In all cases of amaurosis, 
the acuteness of central sight should be ascertained and 
compared with the defects and extent of the field of vision. 
The following variations may be noticed. 

a. With diminished acuity of central vision, the field 
may be entire in its periphery and continuous throughout 
its area, whilst the visual power is reduced in all direc- 
tions. Such cases are usually stationary, and so far a 
hopeful prognosis may be given. 

§. With diminished acuity of central vision, the field 
may be contracted in one or more directions, or broken 
by blind patches (scotomata), whilst the visual power 
throughout the rest of its extent is greatly lowered. With 
these symptoms the disease may be considered progres-* 
sive, and the prognosis is blindness. 

7. There may be complete loss of central vision, but 
either with or without impairment of the rest of the field. 
If with complete loss of central vision the periphery and 
continuity of the field are good, there is reason to nope that 
the disease maybe stationary, although there is but a slight 
prospect of recovering the central vision which has been 
lost. The prognosis is therefore favourable, as the proba- 
bility is that the patient will not go blind. If, however, 
in addition to the central scotoma, there are other blind 
patches in the field, or the periphery is much contracted, so 
that the eccentric vision is greatly reduced, then the prog- 
nosis is most unfavourable, and blindness may be predicted. 
It must, however, be remembered that the prognosis of 
this form of central amaurosis does not apply to a similar 
state of blindness which may be produced by retinal 
haBmorrhage, or some other disease within the eye, the 
seat of which can be accurately determined by the oph- 
thalmoscope. 

d. There may be hemiopia or complete loss of half the 
field of vision, in many cases distinctly marked as if by a 
vertical line, on one side of which all is clear, whilst on 
the other all is dark. There are two forms of hemiopia 
bo be noticed, the first called equilateral from the corre- 
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sponding halves of the two retinae being affected : tlins 
the outer half in one eye, and the inner half in the other, 
may be jointly paralysed, or the reverse. In the second 
form, which is extremely rare, the inner halves of the 
retinae of the two eyes are blind, but the hemiopia is 
more diffuse, and the limitation is seldom abruptly 
marked as in the former. To understand the distinction 
between these two classes of hemiopia, it is necessary to 
refer briefly to the anatomy of the optic tract, commis- 
sure, and nerve. The central fibres of each optic tract 
decussate in the commissure, and are connected with the 
optic nerve of the opposite side, and supply the inner 
halves of the retinae ; whilst the outer fibres of each tract 

fo to the optic nerve of the same side, and supply the outer 
alves of the retinae. Each eye thus receiyes nerve fibres 
from both optic tracts, the outer half of the retina being 
provided with filaments from its oyiji tract, whilst the 
inner half is furnished from the one of- the opposite side. 
Hence it is that a clot of blood, or a tumour pressing on 
the optic tract only of one side, say the right, will produce 
hemiopia of the outer half of the right eye, and the inner 
half 01 the left. If, however, the commissure is the part 
affected, there will be hemiopia of the inner halves of 
both eyes. In testing the field of vision, the student 
must not forget that the right half of the field corresponds 
to the left half of the retina, and vice versa. 

The prognosis of hemiopia must depend very much on 
the cause which has produced it. If the half blindness 
originated from the pressure of some syphilitic effusion 
on the optic tract, the sight may be regained ; or if it be 
from the presence of a blood clot, there is reason to hope 
that even if the vision should not be restored, the defect 
may remain stationary ; but if a cerebral tumour be sus- 
pected, the prognosis is most unfavourable. 

3. TJie condition of the optic papilla in cases of ad- 
vanced amaurosis is that of white atrophy, as -described 
at page 202. 

The syrn/ptoms which are associated with amaurosis 
are very variable. In one class of cases there is no pain 
in the eye or head, and no constitutional distur*bance, the 
only symptom being a gradual fading away of sight. 

In another class, the bhndness is preceded by acute 
head symptoms, which may last for several days or longer, 
and then either cease altogether, or greatly diminish. 
With the cessation or diminution of the pain in the head^ 
the first indications of failing sight are noticed. The 
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patient may regain his bealtli and the full enjoyment of 
all his mental and physical powers, but his sight steadily 
fades until he is in absolute darkness. The loss of vision 
in these cases is no doubt due to some organic changes in 
the brain produced during the acute inflammatory attack, 
>yhen the pain in the head was severe. The cause wad 
transitory, Dut its effects are permanent. 

In a tliird class, the pain in the head is continuous, the 
patient is never free from suffering. Intense headache is 
the first symptom of the disease, and it precedes the loss 
of sight. Although at times its severity is lessened, it is 
never absent. I have had such patients tell me that they 
would not mind being blind, if they could only be free 
from pain. These are the most distressing of the amau- 
rotic cases ; we can do nothing for the absolute hlinchiess, 
and but little for the constant pain, as the preparations of 
opium are seldom tolerated. 

Amaurosis may be associated with epilejpsy, hemiple^, 
and locomotor ataxy. It may also occur with paraplegia : 
Dr. Hughlings Jackson sa^s, "Dr. Brown- S6quard has 
frequentiy drawn my attention to cases of paraplegia in 
which amaurosis has also existed, without any other 
symptoms to suggest disease within the cranium.'' .... 
" The blindness ne believes is the result of eccentric irri- 
tation. Dr. Wilks also has observed several such cases."* 

State of the Pupil. — In the early symptoms of amau- 
rosis dependent on brain disease, the pupil is rather 
dilated and sluggish ; but in the later stages it is widely 
expanded and f^ed, giving to the eyes the peculiar vacant 
stare which is so characteristic of blindness from cerebral 
disease. When, however, the amaurosis is due to some 
affection of the spinal cord, the pupil is frequently con- 
tracted. See Myosis, page 90. 

The Causes of Ama/urosis may be chiefly classed under 
the following headings : — 

1. From Disease of the Cerehrvmi, — ^Amaurosis usually 
affects both eyes ; they may be attacked simultaneously, 
or the blindness may be more advanced in one than the 
other, but as a rule both are ultimately involved. This 
can be reasonably anticipated by remembering how inti- 
mately the two optic nerves are associated within the 
brain by commissural fibres. Dr. Hughlings Jackson 

* On Defects of Sight in Bruin Disease. Koyal London Oph- 
thalmic Hospital Reports, vol. iv. p. 17. 
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remarks, "The kind of amaurosis which we most fre- 
quently find with disease of the central nervous system 
is, in my experience, invariably double, although one eye 
may suffer before the other. I do not say that blindness 
of one eye does not occur with other symptoms of disease 
of the nervous system, but that it does not occur from 
disease of the bram-mass."* Tumours of the brain, cere- 
bral haemorrhage, softening of the brain, hydrocephalus, 
meningitis, syphilitic deposits, and embolism, may all be 
productive of amaurosis. 

2. From Disease of the OerefeeMt*m.— In some remarks 
which Dr. Hu^hlings Jackson kindly gave me on amau- 
rosis from this cause, he says, it has been long known 
that blindness may coexist with disease of the cerebellum, 
but it is by no means clear that the blindness depends on 
the want of that part of the cerebellum which the disease 
destroys. For as the loss of sight occurs only when the 
disease is " coarse," such as from tumours, blood clot, Ac, 
he believes that it is induced by the 'irritation of the 
foreign body lying in the brain, and not from the destruc- 
tion of any centre connected with sight. As a conse- 
quence of this irritation the optic nerves become inflamed, 
and the ultimate loss of sight is due to this cause. 

3. From Disease of the Spinal Cord. — Amaurosis may 
occur with paraplegia, and it is frequently met with in 
locomotor ataxy, and especially when the disease is in 
an advanced stage. The blindness is usually confined to 
one eye. Dr. Trousseauf says " both eyes may be affected, 
although this rarely happens." The pupil in spinal 
amaurosis is frequently contracted, and this is generally 
the case when the part of the cord affected is in the cer- 
vical region. 

4. From Uterine Derangements, — ^A very acute form of 
amaurosis, which will run its course to blindness in a few 
days or weeks, is occasionally produced by a sudden sup- 
pression of the menses. It is usually accompanied by 
intense headache, with vomiting or a feeling of nausea. 
In one case which I published,J so rapid was the loss 
of sight, that in fifteen days from the first symptoms 

* On Defects of Sight in Diseases of the Nervous System.. 
Boyal London Ophthalmic Hospital Reports, vol. iv. p. 390. 

f Trousseau's Clinical Medicine, translated by the Sydenham 
Society, vol. i. p. 156. 

:|: Medical Times and Gazette, August 1, 1863. 
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the patient retained but little more than a mere per- 
ception of light with either eye. Examined with the 
opnthahnoscope, the retinal circnlation was seen to be 
interrupted ; the return flow of blood was impeded. 
Although the symptoms were those of pressure on some 
part of the cerebrum, yet whether tne pressure was 
caused by distension of the vessels, or by an effusion of 
blood, lymph, or serum, could only be conjectured. 
Under £he influence of 10 gr» doses of the iodide of 
potassium, the functions of the uterus were restored at 
the next monthly period, and the patient began gradually 
to recover her sight. In three months she was able witn 
one eye to read No. 1, and with the other No. 10 of 
Jaeger's test types. The report concludes by stating 
that the improvement was still progressing. Amenor- 
rhcea, or irregular and scanty menstruation, may also 
cause amaurosis; but the symptoms are more chronic 
than when induced by an acute suppression. (See Tbeat- 
MENT OF Neueo-Rbtinitis, page 201.) 

In some obscure manner amaurosis is occasionally con- 
nected with pregnancy. A remarkable instance of this 
form of blin^ess came under my care at the Ophthalmic 
Hospital, and will be found related in our Reports * The 
amaurosis was recurrent ; it commenced during the ges- 
tation of the eighth child, and recnrred in each succeed- 
ing pregnancy. After the birth of her eighth child the 
patient regained sufficient sight to read No. 10 of Jaeger, 
and to do needlework : but after the ninth child her re- 
covery was less complete, and in the sixth month of her 
tenth pregnancy she had become blind with one eye, and 
could only count Angers with the other. 

5. From Loss of Blood. — Amaurosis may occur from a 
large and rapid loss of blood. I have known it come on 
suddenly from extensive flooding during parturition, and 
the blindness has been permanent. Cases have also been 
reported in which it has followed vomiting of blood. 
The loss of sight may be immediate, or it may be gradual. 

6. From Reflex Irritation. — Amaurosis may be induced 
from injury or disease involving branches of the fifth 
nerve, at a distance from the eye. Several instances have 
been quoted by Mr. Hutchinsonf which illustrate, as he 
says, " more or less directly, the influence of the sensitive 



Bojal London Opbth^roic Hospital Reports, vol. iv. p. 65. 

t Ibid., p. 120. 
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nerves of the face upon the functions or nutrition of the 
eyeball." In some cases the blindness is preceded by 
intense neuralgia, whilst in others there has been a loss 
of sensibility on one side of the face. A very interesting 
case of amaurosis of one eye, consequent on acute abscess 
of the antrum, produced by a carious tooth, has been 
recorded by Mr. James Salter.* The loss of sight was 
permanent. 

Monocula/r amawroais may arise from any cause which 
induces pressure on the optic nerve of one eye only, such 
as a tumour or some syphilitic exudation, either just 
within, or immediately external to the orbit ; or it may be 
produced by embolism, or by disease of the spinal cord. 

For the treatment of amaurosis, no definite course 
can be laid down ; the blindness is secondary te so many 
diseases. The cause of the defective sight must be sought 
for by a careful examination into the history and the 
accompanying symptoms. The most hopeful cases are 
those which are acute and dependent on some sudden 
arrest of the function of one of the internal organs, or 
upon previous syphilitic disease, and where sufficient 
time has not elapsed for any organic changes te have 
taken place either from the pressure of infiammatery 
exudations, or from atrophy. 

Amblyopia {Aftfikus, dull, &>fr, ths eye) has the same 
signification as amaurosis {dfjLavp6{o, to render ohscv/re), the 
former meaning dull vision, the latter obscure. These 
synonymous terms have created great confusion, as they 
have not only been applied indifferently, but lately they 
have been used in combination ; thus, a form of blindness 
has been described under the title of *' Amaurotic Ambly- 
opia/' It would be well to restrict the name Amblyopia 
to those impairments of sight which are apparently due 
to imperfect perception from defective innervation, or to 
a loss of the nervous sensibility of one eye from disuse. 
In this sense the word has been applied by many te 
denote the dull sight which is so frequently found in 
one eye in cases of strabismus, where no structural change 
can be detected by the ophthalmoscope to account for the 
loss of power. The term amblyopia may be also rightly 
used to designate the dimmed vision brought on either 
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by the retina being over-wrougbt, or by its being rendered 
dull and nnimpressible from £:ink and debancherj. 

Hehebalofia — Day^sight, Night-blindness — ^is a defect 
of sight varying in degree from dimness to almost com- 
plete darkness after the son has gone down. It is most 
frequently met with amongst sailors, soldiers, and others 
who have been much in the Tropics. It is due to a 
blunted sensibility of the retina, which fails to appreciate 
fully the impressions which are produced by a dim light. 
Night-blindness is frequently met with in retinal affec- 
tions, and especially in retinitis pigmentosa; but the 
hemeralopia to whicn I now refer is a functional disease, 
and quite independent of any structural change. 

Causes. — Although the constant exposure to strong 
glare exercises a certain influence in producing night- 
blindness, yet the predisposition to it is given by an 
impaired and debilitated state of health. In this opinion, 
all who have had much experience of this affection seem 
to be agreed. During the Crimean war, hemeralopia 
was frequent both amongst the soldiers and sailors, and 
the evidence of the medical officers coincided in attri- 
buting it to either scurvy or debility from exposure and 
privation.* In a paper by Dr. Alexander Bryson, " On 
Night-blindness in connexion with Scurvy,"t he says 
that "it most unquestionably occurs much more fre- 
quently in scurvy than is generally supposed; but in 
consequence of tne simultaneous existence of some more 
serious symptoms of a less ambiguous character, it fre- 
quently passes unnoticed." He then adduces some forcible 
examples of hemeralopia occurring with scurvy amongst 
ships crews, all of which were successfully treated by 
giviuff the eyes rest, and curing the scorbutic symp- 
toms by a proper diet of fresh meat and vegetables ; and 
he concludes by expressing his opinion that the disease is 
" entirely dependent on an improper or erroneous diet." 

Hemeralopia has also been attributed to ague, or to 
some other form of marsh fever. My own experience, 
however, of the disease is, that it is peculiarly liable to 
attack patients whose eyes have been long subjected to 
excessive glare, and whose constitutions have been debili- 

* Royal London Ophthalmic Hospital Reports, vol. ii. p. 35. 

t Ibid., p. 40. 
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tated either from scurvy, a^ue, or from a diet deficient 
botli in quantity and in quality. 

Excummed wUh the Ophthalmoscope, no change can be 
detected in the choroid, retina, or optic nerve, to account 
for the impairment of function. 

Treatment, — J£ there is any evidence of scurvy, an 
anti-scorbutic diet should be prescribed, with two or three 
oranges, or the juice of one or two lemons daily. The 
citrate of potash, gr. 20, mey be also given in water twice 
or three times a day, and if there is anaemia, the citrate 
of ammonia and iron combined with citric acid (F. 72) 
may be ordered. 

if ague or remittent fever can be traced as a possible 
cause of the disease, quinine should be freely given, and 
continued for at least six or eight weeks. The eyes 
should be rested, and all exposure to glare or strong light 
avoided. I have tried keeping the patient in absolute 
darkness for a week at a time ; but the relief was not 
sufficient to compensate for so lon^ an exclusion from 
light. Blisters to the temples and behind the ears are 
perfectly useless ; they only serve to irritate the patient, 
and do no good. 

Snow-blindness is a temporary loss of sight from the 
dazzling caused by brilliant whiteness. A similar con- 
dition IS produced by the excessive glare of artificial 
light. I have had patients from the Hght-ships around 
the coast who have complained that alter trimming the 
lamps at night, they have been for some minutes abso- 
lutely blinded, and that they have not completely re- 
covered from the paralysing efiects of the intense glare 
for some hours. 

The treatment consists in wearing dark neutraJ-tint 
glasses to diminish the intensity of the light. 

Colour - blindness — Chromo-pseudopsis'^ Dichromic 
Vision — ^is a defect of sight by which the power of distin- 
guishing colours is either dimmished or lost. The experi* 
ments of Professor Maxwell on the mixture of the colours 
of the spectrum* show "that for the normal eye there are 
three, and only three, elements of colour ; and that in the 
colour-blind one of these is absent." He has further 
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proved that " tlie elementary sensation wliicli they do not 
possess is that which is excited in normal eyes by the ex- 
treme red end of the spectram." Hence he concludes 
that " colour-blind vision is not only dichromic, but the 
two elements of colour are identical with two of the three 
elements of colour as seen by the ordinary eye ; so that it 
differs from ordinary vision only in not perceiving a par- 
ticular colour, the relation of which to known colours may 
be numerically defined." According to the same authority 
a colour-blind person sees red and sea-ereen as grey; 
scarlet and green as yeUow ; and rose-colour and blue- 
green as blue, whilst he distinguishes the shades of red 
from each other, and also the shades of green from each 
other. If such a person looks at a red and a green through 
a red glass, the green will appear darker, but the red will 
be nearly as bright as before ; and if he uses a green 
glass the red will be darkened, but the green will be little 
altered. " In this manner," Mr. Maxwell says, " I have 
made colour-blind people distinguish the colours of a 
Turkey carpet." If, tnerefore, ne suggests, one who is 
colour-blind had the courage to wear a pair of spectacles 
with one eye red and the other green, he would probably, 
in course of time, come to form a judgment of red and 
green things intuitively. He would never acquire our 
red sensation ; but if he really wished to know what things 
were red, and what green, he would learn to do so as 
well as if one had been marked with an B, and the other 
with a G. Professor Pole, in his account of his own colour- 
blindness,* states that his vision was perfectly dichro- 
mic. He could distinguish clearly blue and yellow, 
and the colours produced by their combination, but he 
could not tell red from green ; " the appearance of the 
green division in Chevreul's colour circle," he says, " cor- 
responds with that of the red or opposite one." 

There are three varieties of colour-blindness met with 
in practice: — 

1. The dichromic vision just described, in which the 
sensation of red is wanting. 

2. The inability to distinguish shades of colour. 

3. Achromatic vision, or the want of power to recognise 
any colour, everything appearing as either white, black, 
or grey. 



* Philosophical TranBactions, 1859. 
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1. The dichromic form of colour-blindness is nsnally a 
congenital defect, but it may also occasionally be the re- 
sult of disease. 

2. The inability to distinguish shades of colour maybe 
congenital, but it may also be induced from over-use, or 
the constant strain of the eyes in looking at colours. I 
had a patient under my care at the hospital who had been 
engaged for many years in a colour warehouse, and whoso 
chief business consisted in sorting and matching colours. 
For this duty he had acquired a special reputation 
amongst his fellows. Gradually, however, his powers 
began to fail him, and when he applied to the hospital 
for relief, he could only distinguish whole colours, and 
had lost the faculty of discriminating shades of tint. 

3. Achromatic vision is rare, and is, I believe, generally 
produced by disease. Dr. J. «r. Chisholm, of Charleston, 
S.C. (U.S. A.), has related a case of optic neuritis in which 
the patient's vision was for a time achromatic. "The 
restoration to chromatic vision showed itself," he say^s, 
" in a slowly-growing perception of blue shades. Auer 
some months, the shades of yellow could be perceived. 
Eeds cannot yet be detected. All shades of red appear 
brown."* 

Dr. Argyll Robertson has also published a case of 
spinal disease, in which myosis and colour-blindness 
existed. The patient lost all perception of colours, al-' 
though previous to his illness he used to distinguish them 
readily.f 

To ASCEETAIH THE PeBPECTION OF THE FlELD OP 

Vision, the patient should be placed about one and a half 
feet in front of the surgeon, and having closed his sound 
eye with his hand, he should be told to look steadily 
with the affected one at the nose or the eye of the 
examiner. Whilst the eye is thus fixed, the surgeon 
should keep one or botn of his hands moving gently 
along the line of the circumference of an imaginary circle 
which about corresponds with the normal field of vision, 
carefully noting those points at which the patient says 
the hand becomes either indistinct or lost. Ii the patient 
should be imable to distinguish the movements of the 

* Royal London Ophthalmic Hospital Reports, vol. vi. p. 214. 
+ Eye Symptoms in Spinal Disease. Oliver and Boyd, Edin- 
burgh, 1869. 
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hand at one and a half feet, it may be approximated to 
the eye, and a smaller circle be described ; the parts at 
whicn the sight is the most defective or wanting being 
still accurately observed. 

To map out the field of vision^ the patient shonld 
be directed to stand in front of a black diagram board, 

E laced at twelve inches distance from him. Covering with 
is hand the eye which is not nnder examination, he 
should fix the otiier on a small white cross which has been 
drawn in the centre of the board and on a level with his 
eyes. Whilst his eye is thus fixed by steadily looking on 
tne cross, a small white disc at the end of a piece of wire 
is to be moved in different directions over the board, and 
at whatever spot it is clearly seen, a + is to be made; 
when only dimly recognised, a — ; and when not visible, 
an 0. Each series of symbols are now to be connected 
with lines, and a map will be thus drawn, which will 
fairly represent the patient's field of vision. 

To facilitate the copying and reduction of such a dia- 
gram, the board should be ruled in three-inch squares, 
when the drawing can be easily transferred to properly 
ruled paper. 

Mr. Brudenell Carter has invented an excellent peri- 
meter, by which the field of vision can be accurately 
measured and afterwards noted onprinted charts spe- 
cially prepared for the purpose. The instrument, with 
the charts, may be obtained of Mr. Hawksley, Blenheim 
Street, Bond Street. 

THE OPHTHALMOSCOPE. 

Ofhthalicoscofes are divided into two classes :— 

1. The homocentric, with the mirror concave. 

2. The heterocentric, with the mirror plane or convex, 
to the side of which is attached a moveable arm support- 
inga biconvex lens. 

The mirrors may be made of silvered glass or of polished 
metal ; the latter is preferred, as the ulumination is less 
intense than from the former, and is yet sufficient for all 
ophthalmoscopic purposes. 

There are portdole, fixed, and hinocvla/r ophthal- 
moscopes. 

The Pobtable Monocuiab Ophthalmoscopes are 
^hiefly used, and of these the most efficient are Liebreich's, 
'dham's, Coccius's, and Zehender's. 




OLDHAM'S OPHTHALMOSCOPE. 



Liebbeich'b Ofhth&luoscopb (fig. 
52) consists of a polished concave 
metal muTor,OQe aud a quarter inch in 
diameter, and of about eight inches 



This is oaMd in a rim of metal 
with a backpiece perforated to oor- 
' respond with the aperture in the 
mirror. At the lower and central 
part of the rim a hajidle is fixed, 
and at the side on a level with the 
sight-hole there ia attached a jointed 
arm which supports a clip for an. 
ocular lens, to be piaced, when re- 
quired, at the hack of the mirror. This lens may he 
either concave or conves, according to the requirements 
of the person, who uses the ophthalmoaeope. 

Oldham's Ophthalmoscope (fig. 53). This instrument, 
which was designed bj Mr. Charles Oldham, of Brighton, 
consists of a mirror of the size of a pennj-piece, a re- 
T()lving disc, which is fastened to the back of^the mirror, 
containing seren lenses of different focai lengths, and a 
short ivory handle between two aud three inches in 
length, which is attached by means of a screw to the 
mirror and is removable at will. The 
leases are seven ia nnmber— viz. ; con- Fio. 53. 
vei 30, 20, and 10, and concave 30, 20, 
10, and h Paris inches in focal length. 
The disc in which they are set revolves 
at the back of the mirror in anch a way 
that as each glass comes opposite the 
sight-hole, it receives a slight check 
from a ratchet which springs from the 
handle. A plain hole is provided for the 
" indirect examination " when the glasses 

For carefully estimating the state of 
refraction of the eye, Mr. Charles Old- 
ham has had made an ophthalmoscope 
similar to the above, bnt provided with 
three discs, each containing nine lenses, from convex 

* Co^ed from Halke oa the Ophthfthaoacope. 
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and concave 36 up to convex and concave 3 Paris inches 
in focal length. 

Coccius's Ophthalmoscope (fig. 54) consists of & plane 
metal mirror, set in a metal frame, which is furnished with 
a handle and clip for an ocular lens, as in Liebreich*8 
ophthalmoscope. It has, however, in addition, a Jointed 
arm at the top of the stem, with a clip for a large biconvex 
lens of about five inches focal length, which is placed, 
when the instrument is used, at a certain angle with the ' 
mirror, on which it collects the rays of light from the 
lamp. 

The following is Mr. Soelberg Wells's account of the 
mode of using Coccius's ophthalmoscope: " The collecting 

FiQ 64 * ^®^® ^® ^ ^® turned towards the 

flame, which should be somewhat 
more than twice the distance of 
the focal length of the lens from 
the observer. The mirror is then 
to be set somewhat slanting to 
the lens and the eye of the patient. 
If the mirror is properly adjusted 
for the lens and the flame, we 
shall obtain, if we throw the 
image of the flame upon the pakn 
of our hand or the cheek of the 
patient, a bright circle of light, with a small dark central 
spot, which corresponds to the opening in the speculum. 
The dark spot is then to be thrown into the pupil of the 
eve under examination, the surgeon placing the mirror 
close to his own eye, and looking tiirough the aperture into 
the patient's eye, which should aflbrd a bright luminous 
reflex."f For the indirect examination a biconvex lens 
of from two to three inches focus will be required to be 
held in front of the eye, as with other ophthalmoscopes. 

The advantages which are claimed for Coccius's opnthal- 
moscope are that by means of the collecting lens, the focal 
length of the mirror can be changed, and the de^ee of 
illumination increased or diminished. There is less 
reflection from the cornea; and it is very efficient for 
direct examination. 

Zehender's Ophthalmoscope consists of a convex metal 




* Copied from Hulke on tbe Ophthalmoscope, 
t Welis^s Treatise on Diseases of the Eye, p. 292. 
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mirror, set in a metal frame, and fiimished with oHps for 
an ocular and a lateral biconvex lens, in the same manner 
as Coccins's. It is considered by many to be the best 
instrument for direct examination. 

A very portable and convenient ophthalmoscope is 
made by Messrs. Weiss. It consists of a very slightly 
concave silvered glass mirror, enclosed in a pocket- case 
with a two, or two and a half inch focus lens. The mirror 
is framed and backed with horn ; and the lens is encircled 
with a frame of sufficient depth to protect its central 
prominent part from being scratched when it is laid on 
the table. 

Fixed Ofuthalmoscofes are too large and heavy to be 
of much service except for demonstranon, or for artistic 
purposes. When once adjusted to the patient's eye, a 
number of students can look through the instrument in 
succession; or a sketch of the fundus can be readilv 
taken, as the eye is kept under observation whilst botn 
hands of the surgeon are free for drawing. The best of 
the fixed ophthalmoscopes is Brudenell Carter's, made by 
Mr. Hawksley, of Blenneim Street, Bond Street. 

BiNocuLAB Ophthalmoscopes. — The advantages of 
using both eyes in making ophthalmoscopic examinations 
are very great. With a binocular instrument a stereo- 
scopic view is gained of the fundus of the eye. Some 
paiiis are seen in relief, whilst others stand out in a 
manner which it is impossible even for the most practised 
observer to obtain with a monocular ophthalmoscope. In 
using a binocular instrument, the lamp should be placed 
behind and above the head of the patient. It is of course 
essential that the observer should himself possess bin- 
ocular vision, and that the ophthalmoscope should be 
80 adjusted as to enable him to look through both sight- 
holes and see a single object. The two best binocular 
instruments are, one by Dr. Giraud-Teulon, the inventor 
of the first binocular ophthalmoscope, made by M. Kachet 
of Paris ; and the other by Messrs. Laurence and Heisch, 
made by Messrs. Murray and Heath of London. 

How TO woBK WITH THE OPHTHALMOSCOPE. — To Com- 
pletely explore the whole fundus of the eye, and to ascer- 
tain the state of the lens and the vitreous, the pupH should 
be widel;]^ dilated with atropine ; but where the desired 
informauon can be obtained without such a thorough 
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iiiTestigation, it will be uunecesBary and nudeBirable to 
submit the patdent to tliis annoyance. The examination 
maat be oondiicted in a dBrkened room, and with a, lamp 
provided with a bright steady flame. The most conve- 
nient li^ht 19 a sm^ gas lamp at the end ol a moveable 
arm, which can be turned in all directions and raised or 
lowered as may be required. The bnmer should be a. 
porcelain argand, protected with a piece of wire ganze 
Delow to regolate the dranght. The i^imnej ehonld be 
a tube of plain white glass, of a nniform diameter throngh.- 
ont its length. When eas cannot be obtaiaed,a moderator 
or a reading lamp without the ehade will answer almost 
as well. With all ophthalmoBcopes, except the binocular, 
it will be found most convenient to place the lamp on tha 
left-hand side of the patient, and with the flame on a level 
with, and a little behmd the eyes to be examined. 

FiQ. 55. 




To use a monocular hand ophthalmoscope, the observer 
sits or standa in front of the patient, so that his eyes are 
a little above the level of those under examination, and 
at about eighteen or twenty inches distance from them. 
He then with one hand holds the ophthalmoscopic mirror 
close to his own eye, and at such an angle that he catches 
npon its polished surface the rays of light from the lamp, 
and reflects them into the eve of the patient. Looking 
through the sight-hole of the mirror mto the eye thus 
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illnmined, he proceeds to make either an indirect or a 
direct ezamination of its fundus. 

For the mdvrect method he holds in his other hand, be- 
tween his forefinger and thumb, an object-glass of two or 
two and a half inch focus in front of the patient's eye, and 
at from one and a half to two inches distance from it, 
steadying the lens by resting his fingers on the forehead, 
as represented in tiie woodcut (fig. 66). By moving 
his own head a little backwards or forwards as may be 
required, he soon succeeds in bringing into view a clearly 
marked inverted aerial image of the lundus of the eye he 
is examining. 

The size of the inverted image may be increased by 
placing an ocular convex lens of about ten inch focus 
behind the sight-hole of the mirror, and using at the 
same time an object-glass of from three to four inch 
focus. With this combination it will be necessary to 
approach the head nearer to the patient's eye. In order 
to obtain a view of the various parts of the fundus in 
succession, it is requisite to. direct the patient to turn his 
eye in different directions, and for this purpose it is con- 
venient to have fixed objects to which to call his attention. 
To see the optic nerve, the patient should be told to look 
at the tip of the observer's ear most distant from him ; 
thus if tne right eye is under examination he should look 
at the right ear of the surgeon. By this means the globe 
is sHghtlj inverted, and the optic papilla is brought under 
observation. 

To examine the yellow spot, the patient should be 
directed to look straight before him at the eye of the 
surgeon, or through the sight-hole of the mirror. 

For the direct method, or the examination of the erect 
image, no object-glass will be required. The best oph- 
thalmoscope for this purpose is Zehender's or Coccius's, 
either of which is to be preferred to Liebreich's or 
Oldham's. The surgeon will have to approximate the 
mirror to within one and a half or two inches of the eye 
under examination. If either the surgeon or patient is 
myopic, a concave ocular lens should be placed behind 
the sight-hole of the mirror. When it is desirable to 
fully explore the fundus, the pupil should be dilated with 
atropine. 

Lateral or Focal Illumination of the eye is an ex- 
tremely useful means for examining the surface of the 
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cornea or the iris, and for ascertaining the state of the 
lens in cases of suspected cataract. The pupil having 
been first widely dilated with atropine, the patient is 
seated on a chair, and the lamp is so placed that its flame 
is on a level with, and a little in front of his eye, and at 
about two feet distance from it. A biconvex lens of two 
or two and a half inch focus is then held so as to con- 
centrate a cone of light upon the eye, when by a slight 
movement of the glass in different directions each part of 
the structure under examination is in turn illumined 
until the whole of it has been satisfactorily explored. 
A second lens may be held in front of the eye, to be used 
as a magnifier if required. 

For a detailed account of the theory and use of the 
ophthalmoscope I must refer the reader to the excellent 
treatises by Messrs. Hulke and Henry Wilson, and to Mr. 
Carter's translation of Zander's work, with notes and ad- 
ditions by the translator. 



CHAPTER YI. 



ANOMALIES OF EEFRACTION AND DISEASES OF 

ACCOMMODATION. 

Anomalies of Refraction and Diseases of Accom- 
modation. — The power which the eye possesses of bring- 
ing to a focus on the retina rays of different directions, is 
termed aecommododion. By this power the eye is able to 
distinguish clearly objects at various distances. The fact 
that we are unable to see distinctly at the same moment 
near and distant objects is conclusive evidence that there 
must be a focussing power within the eye. Accommoda- 
tion is a muscular although an imconscious efibrt, and 
must not be confounded with refrcbction, which is a faculty 
possessed by all eyes of bringing certain rays to a focus on 
the retina without any accommodative enbrt, and is de- 
pendent on the shape of the globe and on the media 
within it. The experiments of Helmholtz with his oph- 
thalmometer proved conclusively that during accommo- 
dation for near objects the lens, and especially its anterior 
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surface, is rendered more convex, and approaches tlie 
cornea ; and that the pnpil contracts and advances whilst 
the periphery of the ins recedes. The a^ent through 
wHcD the change in the lens is effected is the ciliary 
muscle, but the mechanism by which this is accomplished 
has not yet been satisfactorily demonstrated, The con- 
traction of the pupil during accommodation Donders con- 
siders as probably only an associated movement. That 
the iris has no share in the process of accommodation was 
proved in a case under the care of Yon Graefe,* where he 
removed the whole of the iris, and afterwards ascertained 
by a careful examination that the eye still possessed a 
range of accommodation which corresponded to the age of 
the patient. 

In a normal eye distant objects are seen without any 
effort of the accommodative power; it is only for near 
objects that there is active accommodation. This is proved 
by mydriatics — drugs which dilate the pupil and paralyse 
the accommodation. If we drop into the eye one or two 
drops of a solution of atropise sulphat. gr.4, ad aquae ^ 1, 
we not only dilate the pupil, but in about forty minutes 
we paralyse the accommodative power, that is, we relax it 
to its utmost. We then find that the patient is unable to 
define clearly near objects, but distant vision is unim- 
paired. 

An eye is said to be normally constructed or emmetropic, 
when it is able by virtue of its own refractive power, and 
without any effort of the accommodation, to unite to a 
focus on the retina parallel or distant rays. 

There are two ways in which the refraction may differ 
from that of the emmetropic eye. The axis of vision 
may be too long, so that parallel rays are brought to a 
focus in front of the retina, as in myopia ; or the axis 
of vision may be too short, as in hypermetropia, where 
parallel rays are united behind the retina. We have now 
to consider in succession the following conditions of the 
eye and the treatment which is suited to each : — 

Myopia, Astigmatism. 

Hypermetropia, Presbyopia. 

The three first-named are anomalies of refraction, as 
the impairment of sight they produce may be altogether 
independent of any faulty state of the accommodation. 

* Archiv flir Ophthalmologie, vii. 2. 
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Presbyopia, however, must be regarded as a normal state 
oconrring in an emmetropic eye as a natural result of in- 
creasing years, and without any necessary defect of it9 
power of refraction. 

MYOPIA. 

Myopia., or Short Sight, is usually dependent on a too 
great length in the antero-posterior diameter of the globe, 
BO that the rays of light coming from a distance are 
brought to a focus in front of the retina, upon which circles 
of dmusion are formed in the place of a clearly-defined 
image, and the object, therefore, appears confused and 
indistinct. Myopia may, however, be due to a too great 
refractive power m the eye, without any abnormal increase 
in the length of the globe, as in those exceptional cases 
of spasm of the ciliary muscle in which an undue rotundity 
is given to the lens. Nearly all the cases of myopia are 
dependent on the first-mentioned cause, and the ex- 
tension of the antero-posterior diameter of the globe will 
be found to arise from a prolongation of the posterior 
half of the eye. It is seldom that there is any change in 
the diameter in the anterior or corneal hair. This in- 
crease in the length of the globe is usually accompanied 
by a thinning of the sclerotic, and a partial atrophy of 
the choroid, and is recognised by the names Posterior 
staphyloma, or Sclerotico-choroid/itis posterior. It is usually 
found in all cases of severe myopia. Graefe says that it 
is always present when the myopia exceeds 1, that is, 
when a stronger concave glass than one of five-m.ch nega- 
tive focus is required to correct it ; but a posterior sta- 
phyloma will be often seen in myopia as low as -^^ or -g^ . 
The staphyloma may be a uniform prolongation of the 
posterior coats of the eye, but it is generaSy a more or 
less marked ovoid bulging between the yellow spot and 
the outer margin of the optic disc. The great length of 
a highly myopic eye may be usually seen by drawing the 
outer canthus away from the globe with one finger, wnilst 
the patient is made to look as much inwards as possible 
bv directing his attention to an object on the other side 
of his nose. 

Myopic patients can usually see clearly near objects, 
but they are unable to make out those at a distance, and 
in endeavouring to do so they instinctively partially close 
the eyelids, to diminish the palpebral aperture. In this 
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manner they cut off many of tlie peripheral rays which 
emanate from the object they are looking at, and by thus 
limiting the circles of diffusion they obtam a more sharply- 
defined image. 

Myopia may be heredita/ry, congenital, or acqui/red. It 
is generally hereditary, but not congenital^ in that it does 
not usually manifest itself until after eight or nine years 
of ajze. Myopia will be often found to have existed in 
fanmies for many past generations. Acqui/red myopia is 
occasionally seen m watchmakers, steel-plate en^avers, 
and others, who for many years have been in the habit of 
applying their ejres for several hours daily to fine work, or 
to literary pursuits. Like all other bodily defects, when 
once acquired it may. be transmitted, and so become 
hereditary. No doubt, to insure this result, it is neces- 
sary that the eye should have been specially used through- 
out several generations. Myopia may be thus regarded as 
one of the evils of civilization and high mental culture. 
The great demands which scientific and manufacturing 
pursuits make on the eyes, cause them to gradually 
attain through successive ages an increased growth and 
development. Up to a certain point this is productive of 
improved vision — of sight which is good for both near 
and distant objects ; but beyond a nzed limit the eyes 
become too large, and myopia is the result. 

Ophthalmoscopic Appearances of a Myopic Eye. — By 
direct examination, that is, by aid of the mirror with- 
out the use of the object lens, an inverted image of the 
fundus may be seen at some inches from the eye ; thus, 
if the observer move his head in one direction, the 
retinal vessels will appear to travel in the other. The 
reverse of this occurs m the di/rect examination of hyper- 
metropic eyes, when the parts of the fundus will seem to 
move with the head, proving that the image is erect. 

To obtain an erect ima^e of the fundus of a myopic eye, 
a concave lens should be placed behind the sight-hole of 
the mirror. The strength of the concave lens tlurough 
which the observer can see clearly the details of the 
fundus of the eye, will give an approximate measure of the 
myopia of the patient; thus begmning with a 30" concave 
lens, and trying in succession a series of glasses of higher 
powers, the lens which shows most distinctly the retinal 
vessels will indicate nearly the actual degree of myopia. 

By an imddrect ophthalmoscopic examination, that is, by 
the aid of both the mirror and object lens, the optic nerve 
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and vessels appear rather smaller and brighter than in an 
emmetropic eye. In most mjropic eyes evidence of a 
posterior staphyloma is seen in a small white band or 
crescent generally on the aj>p(went inner side of the optic 
nerve. This is known as the nvyopic arc or crescent. It 
is caused by the prolongation backwards of the sclerotic, 
and consequent stretchmg of that portion of the choroid 
which corresponds to the staphyloma. This extension of 
the choroid induces atrophy and thinning of its texture, 
so as to render transparent that part of it which is adja- 
cent to the optic nerve, and upon which the greatest pull 
is exerted, and thus to allow tne white shining smf ace of 
the subjacent sclerotic to gleam through. Occasionally 
the choroid is completely detached around a portion of 
the margin of the optic nerve. The width .of the arc is 
usually proportioned to the degree of the myopia, and in 
severe cases it will sometimes extend entirely round the 
optic disc, or instead of a crescent there will be a large 
white irregular patch, over which the retinal vessels will 
be seen coursing. See article Sclebotico-Ghoeoiditis 
PosTEBiOE, page 185. 

Treatment of Myopia. — In examining a myopic eye the 
points to be decided are : — 

1. The degree of myopia and the range of accommo- 
dation. 

2. Whether the myopia is stationary or progressive. 

3. Whether it is simple or complicated. 

1 . The Degree of Myopia and Uamge of Accommodation.* 
— ^Note at what distance from the eye the patient can read 
No. I. This is his far point. If it be at 6, 8, or 10 
inches, the myopia is termed J, ^, or -j^^, as with a concave 
lens of 6", 8 , or 10" focus, he ought theoretically to be 
able to see clearly distant objects ; practically, however, 
he will require glasses of a lower focal power. 

Next determme his near povnt, and this is done by 
ascertaining how dose to the eye he can read the same 
type ; the space between the near and far points will 
indicate the range of the accommodation. Having pro- 
ceeded so far, find out by trial with successive glasses the 
weakest concave lens with which the patient can see 
Na XX. at 20 feet. K no glass will bring his sight up to 



* The best types are those prepared by Dr. Snellen, of Utrecht, 
""^ey may he obtained of Wimams and Norgate, Covent Garden, 
^on. 
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tliis standard, liis acnteness of vision is impaired, and 
this defect is due to some other cause than simple myopia. 
See Complications op Myopia, page 229. 

Each eye should be tested separately by closing the 
one which is not under examination, tellmg the patient to 
place his hand over it. If one eye is more myopic than 
the other, it is as a rule best to give spectacles with both 
glasses of the same focal power as that which is suited to 
the least short-sighted eye. There are, however, excep- 
tional cases where patients may be allowed to wear 
spectacles with glasses of different foci for the two eyes, 
but it is seldom satisfactory. In testing with glasses, 
each lens should be placed as close to the eye as it would 
be worn in the spectacle frame, as its strength is increased 
if it is held at a distance. 

If there is an insufficiency of the internal recti muscles, 
so that the patient is unable to converge both his eyes on 
a near object, and this defect is not corrected by the use of 
glasses, it will be necessary to divide one or both of the 
external recti. The external muscle of the most defective 
eye should be first divided, and if after an interval of a 
few days it is found that the effect has not been sufficient, 
a similar tenotomy should be performed on the other eye. 

General Rules for the Selection of Olcbsses, — When the 
myopia is below ^, no spectacles should be worn, but the 
patient should be furnished with glasses in a folding 
&ame, which he can apply to his eyes when looking at 
objects beyond his range oi vision. 

In myopia from about ^ to -^, one pair of spectacles 
which will enable the patient to read No, XX. at 20 feet 
will usually be sufficient. If reading glasses are required, 
and the accommodation is good, the patient may use the 
same glasses as for distance. If, however, the accommo- 
dative power is impaired, the reading glasses must be of 
a lower power. 

In myopia from shout -^ to ^, it will be well to give 
the patient spectacles with weak lenses for reading, and 
stronger concaves for wearing in the streets or when 
looking at things at a distance. 

In high degrees of myopia, as from ^ upwards, the 
patient should not, as a rule, be allowed to wear con- 
stantly glasses which completely neutralize the myopia, as 
they will often fatigue the eye, and produce too much 
dazzling. He should be ordered, for constant use, the 
concaves which suit him best for reading and enable him 

<l2 
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to see well eight or ten feet in front of him, and in 
addition he shoold be given a pair of glasses in folding 
frames of a focos wmch will represent the difference 
between those he requires for reading and distance. 
These he may hold in front of his spectacles when looking 
at objects beyond the power of the glasses he has on ; 
thus a patient who requires — \ for distance, and — ^for 
reading, may be ordered spectacles with — ^ for constant 
wear, and a double eyeglass with — ^ for occasional use 
in front of his spectacles ; for J— -j^ = ^. If the glasses 
dazzle, or if the eyes are irritable, much comfort may be 
often ffained by ordering the lenses to be tinted with 
cobalt blue ; and this is especially beneficial if the eyes 
have to be much used with artificial light. 

In cases of extreme myopia, as from ^ to ^ or ^, I have 
occasionally found the sight for distant objects greatly 
improved by a Steinheil's cone. 

2. Whether the Myopia is stationary or progressive. — 
In most young people the myopia is progressive; it is 
therefore of the utmost importance that the rules which 
are given under the heading of Genebal Di&ections, 
should be strictly followed, in order to retard, if possible, 
its increase, and render it stationaiy. 

In stationary myopia of a low degree, the sight may 
steadily improve as age advances, and ultimately the 
patient may be able to discard the use of glasses, but this 
IS rather exceptional. In myopia of a high degree there is 
alwavs a strong tendency to mcrease. If the progress is 
rapid, it is usually accompanied with symptoms of irrita- 
tion, which require careful management. The patient 
complains of muscss, flashes of light and globes of fire ; 
the eyes will flush easily when reading, or often without 
an apparent cause, and they look red and irritable. With 
such symptoms the use of glasses should be for a time 
abandoned, or only those of a low power allowed, sufficient 
to enable the patient to perform the duties absolutely 
required of him. A leech to each temple, repeated 
every two or three days for a few times, will sometimes 
give great relief. A small blister of the size of a shilling 
may also be applied behind the ears, and repeated from 
time to time, so as to keep up a little counter-irritation ; 
or some stimulating liniment may be used for a similar 
purpose. The eyes may be frequently bathed with a 
cola lotion (F. 36, 38), which may be applied over the 
closed lids with a fold of linen when the patient is lying 
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down. The most important treatment, however, consists 
in rest to the ejea, by abstaining from all work, and espe- 
cially that which induces a stooping position of the head. 

3. Whether the Myopia is sirn/pte or complicated. — If 
suitable concave glasses fail to make the patient read No. 
XX., Snellen, at 20 feet, there is superadded to the myopia 
some other defect to account for his impairment of vision. 
Myopia may be complicated, 1, with amblyopia or weak 
sight, due to defective sensibility of the retina; 2, with 
astigmatism ; 3, with an increasing posterior staphyloma 
and atrophy of the choroid ; 4, with deficiency of power 
of the internal recti muscles (muscular asthenopia) ; 5, 
with opacities of the cornea; 6, with opacities of the 
vitreous ; 7, with choroidal or retinal hasmorrhage ; 8, 
with partial detachment of the retina. For the treat- 
ment of all these complications the reader is referred to 
the different sections under which they Mrill be found in 
the index. 

General Dvrections for Myopic Patients, — Avoid all 
stooping positions of tne head, as they tend to cause con- 
gestion of the eyes. In reading, sit with the head thrown 
back, and bring the book to the eyes instead of taking the 
eyes to the booK. Never, i£ it can be avoided, read lx)oks 
printed in narrow double columns ; the having to relax 
frequently the accommodation, as the eye travels from 
one short line to the next, tends to induce fatigue. Never 
read in a moving carriage ; the repeated jolts displace the 
words on which the. eye is fixed, and tire the eye by 
requiring it to keep readjusting itself. K the eyes grow 
fagged whilst reading, rest awhile, and do not resume 
work until they are refreshed. Avoid working by an 
artificial light, and especially gas which flickers. The 
best lamps are the so-called " reading lamps" provided 
with a shade which throws their light on the object to be 
seen, and leaves the rest of th^ room in comparative 
darkness, into which the eye can roam when feeling 
fatigued. When the eyes are tired, or hot and irritable, 
the best application is cold water, with which the eyes, 
the lids bemg closed, may be bathed ; or a gentle stream 
of cold water may be carried against the closed lids by 
means of the siphon eye-douche. 

Hypermetropia is the reverse of myopia ; for whereas 
in myopia the optic axis was too long, and parallel rays, 
or those emanating from distant objects, were brought 
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to a f ocub in fromi of the retina, in hy p er m etr opia the 
antero-posterior diameter is too short, and the focal point 
of parulel rays is behind the retina. The result of this 
defect is that only convergent rays can be brought to a 
focus on the retina. The hypermetropic eye is conse- 
quently unable to receive correct impressions of things at 
a dist^ce when in a state of repose, that is with its 
accommodation relaxed, but it has to bring into action 
its focussing power, in order to converge sufficiently the 
parallel rays. The strain on the accommodation is tnere- 
fore in proportion to the nearness of the object. 

Adopting Bonders* classification, hj^rmetropia may 
be divided into acquwed and original. The acquired is oc- 
casionally met witn in old people, generally above sixty or 
seventy years of age, when it is associated with presbyopia. 
Hypermetropia may thus be often found in an originally 
emmetropic eye. Tbe patient not only requires convex 
glasses for reading and looking at near objects, but the 
refractive power of the eye has become so reduced that 
he also needs convex glasses for distance. Another form 
of acquired hypermetropia is found in cases of what 
Bonders calls " aphakia," or absence of the lens from the 
eye. This may occur from extraction of the lens for 
cataract, or from a dislocation of the lens out of the 
field of vision from an accident. In both of these cases 
convex glasses are required for distance. 

Original hypermetropia may be said to exist in two 
states, the manifest and the latent. 

The manifest is that degree of hypermetropia which 
the patient exhibits before the accommodation has been 
par^ysed with atropine. 

The latent is the amount of hypermetropia which is 
found after the accommodation has, been paralysed with 
atropine, and which was not manifest so long as the 
patient exerted his focussing power in looking at distant 
objects. 

Donders further divides hypermetropia into absolute, 
reUUive, euid facultative. 

Absolute is when the eye can neither read fine print, 
nor tell clearly distant objects. With the strongest con- 
vergence of the e^es the patient cannot accommodate for 
parallel rays. This form is seldom met with in the young, 
as with them there is nearly always a certain amount of 
accommodative power, which enables them to overcome a 
^rtion of the hypermetropia. 
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Bdative Hypermetropia is when, in order to see clearly 
a near object, say at a distance of sixteen inches, the eyes 
are obliged to converge as if looking at one at twelve 
inches. The patient can only accommodate for the real 
point, by converging the visual lines to another ^int 
nearer to the eyes ; in fact by giving to them a periodic 
convergent squint. 

Facultative Hypermetropia is when the patient can see 
clearly distant objects, either w'Uh or witho-at convex 
glasses, and he can also, with an effort which is almost 
unperceived, read and write well, but the eyes are 
specially liable to suffer from asthenopia when called 
upon to perform much continuous close work. Such eyes 
also soon become presbyopic. 

Treatment of Hypermetropia. — Find out the degree of 
hypermetropia, and then furnish the patient with such 
glasses as will best remedy this defect. 

To ascertain the degree of Hypermetropia. — First direct 
the patient to look at No. XA. at 20 feet distance, and 
find out the strongest convex glass with which he can 
clearly make out that type. The strength of the lens will 
indicate the degree of mcunifeat hypermetropia : thus if an 
eighteen or twenty-inch focus convex glass be required, 
the patient is said to have a manifest hypermetropia of 
^ or ^. He should then be directed to read No. 1. with 
tnis glass, and if he can do so with facility he may be 
allowed a pair of spectacles with lenses of the same 
focus for constant use ; but if he should be unable to see 
the type or only to make it out with difficulty, stronger 
glasses should be tried in succession until the eyes are 
suited. The spectacles which are thus furnished to the 
patient will probably, however, only suffice him for a 
time, as they do not neutralize hiis IcUent hypermetropia, 
and this will gradually become manifest as the patient, 
by the aid of his glasses, ceases to strain his accommoda- 
tion for distance. After a time he will probably there- 
fore re(juire stronger glasses. In low degrees of hyper- 
metropia, for practical purposes this examination may 
be sumcient, and suitable glasses may be thus given to 
the patient ; but in all severe cases the amount of latent 
hypermetropia should also be ascertained. To do this, 
the accommodation of the eye should be first paralysed 
by dropping into it a few dfrops of a solution of atro- 
pine, gr. 4i ad aquas ^ 1 ; and when the full effect has been 
gained, try what convex glass will enable the patient to sef 
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No, XX. at 20 feet. Now an ordinary emmetropic eye thns 
treated wonid be able to read, unaided by glasses, !No. XX. 
at 20 feet, for without any effort of accommodation it can 
unite parallel rays on the retina ; bnt the hypermetropic 
eye will need a convex lens, and one of a ^eater power than 
tnat which was called for before the instillation of the atro- 
pine. The focal power of the lens now required, will give 
the degree of IcUent hypermetropia. As a rule the patient 
cannot wear, constantly, glasses of the strength necessary 
to neutralize the latent hypermetropia, as, from having 
been long accustomed to use unconsciously his accommo- 
dation for distance, he is^ unable to completely relax it, 
and strong convex glasses would confuse and fatigue the 
eye. He should therefore first be ordered weaker glasses, 
and these may be changed £rom time to time for stronger 
ones, as may be necessary. 

PecuUariiies of the Hypermetropic Eye, — ^It is smaller 
in all its dimensions than the emmetropic eye, but espe- 
cially in the antero-posterior diameter, so that the globe 
has a flattened appearance. This can be distinctly seen 
if the patient is directed to look as far inwards as possible 
whilst the outer canthus is drawn outwards with one 
finger. It will then be noticed that the curve of the eye 
over which the external rectus curls to its insertion is 
short and abrupt, and that the globe looks flat and small 
for the orbit. Bonders says : " The hypermetropic eye is 
in general an vmperfectly developed eye. If the dimen- 
sions of all the axes are less, the expansion of the retina 
also is less, to which, moreover, a shghter optic nerve and 
a less number of its fibres correspond,"* 

OphthoH/moscopic appe^jurances of a Hypermetropic Eye,-^ 
By direct exammation, that is, by the aid of the mirror 
without the use of the object lens, an erect image of the 
fundus can be seen at several inches from the eye, and 
on the observer moving his head the retinal vessels will 
be seen to travel in the same direction. The highest 
convex glass placed behind the sight-hole of the mirror 
through which an erect image of the fundus can be seen, 
will give an approximate estimate of the degree of hyper- 
metropia. 

By an i/ndirect examination, that is, by the aid of both 
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* Donden on the Accommodation and Befraction of the Eye, 
p. 245. 
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the mirror and object-glass, the optic nerve and yesselB 
appear larger than in uie normal or emmetropic eye. 

Hjpermetropia is very hereditary; many members 
of a family of which one or both the parents are hyper- 
metropic, are frequently found also to suffer from this 
defect of the eyes. 

Besults of Hypermetropia, — It is the most frequent cause 
of convergent s&abismus, and of asthenopia or weak sight. 



FBESBTOPIA. 

Pbjssbtofia or Long Sight .is one of the first of the 
legion of troubles which advancing years bring upon all 
oi us. In true presbyopia the near point is removed 
from the eye, but distant vision is unimpaired. The first 
intimation the patient has of commencing presbyopia is 
that the type which he could once see clearly at from 
eight to twelve inches, is now indistinct, and in order to 
read it, he is obliged to hold the book at a greater dis- 
tance. As presbyopia advances, the failure of sight for 
near objects increases, and this is especially noticeable in 
the evening, when the patient seeks a strong light to 
work by, because with it the pupil contracts and the 
circles of difiusion are rendered smaller. 

Presbyopia is caused by a diminished power of accom- 
modation, and probably also by senile changes in the 
structure of the lens. It creeps on imperceptibly, the 
near point being gradually removed further from the 
eye as age advances, until the patient is unable to discern 
any small objects without the aid of convex glasses. 
Bonders says : " The term presbyopia is, therefore, to be 
restricted to the condition in which, as the result of the 
increase of years, the range of accommodation is dimi- 
nished, and the vision of near objects is interfered with." 
It is, he remarks, " no more an anomaly than are grey 
hairs or wrinkling of the skin."* 

TrecUment of Presbyopia. — It is a question often asked, 
when ought convex glasses first to be usedP Bonders 
says : " So soon as, by diminution of accommodation, in 
ordinary work, the required accuracy of vision begins to 
fail, there is need of^ convex glasses. The test is, that 
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with weak glasses of &om g^ to ^ at the same distance 
as without glasses, the accnracj of vision is manifestry 
improved."* It is an error to suppose that presbyopic 
patients should postpone the use of glasses for as long a 
period as possible. By so doing they subject themselves 
to an amount of discomfort which could be avoided, and 
without any advantage to compensate for the sense of 
fatigue, heat, and occasional redness of the eyes which 
an overstrained effort of the accommodation induces. 

In selecting glasses for a presbyopic patient, those 
should be chosen which enable him to read with ease 
No. I. at about ten or twelve inches from the ej^e. If 
stronger glasses are given, they are apt to induce mtigue. 
When convex glasses are first called tor, it will generally 
only be necessary to wear them in the evening, as by day 
the patient will be able to perform all his duties without 
their aid. But soon he will take to his glasses by day, 
and then a pair of stronger ones will be required for 
evening use. Whenever, therefore, the patient nas to in- 
crease the power of his glasses, he should take his evening 
pair into day use, and obtain stronger ones for his 
evening's work. 

ASTIGMATISM. 

Astigmatism. — " Ametropia," says Bonders, " com- 
prising the lesions of refraction, is resolved into two 
opposite conditions : myopia and hypermetropia. Every 
lesion of refraction belongs to one of these two. Some- 
times, however, it happens that in the several meridians 
of the same eye the refraction is very different. In one 
meridian the same eye may be emmetropic, in the other, 
ametropic ; in the several meridians a difference in the 
degree and even in the form of ametropia may occur."t 
This defect, dependent on a want of symmetry of the 
meridians of the eye, has been termed astigmatism. The 
explanation of this anomaly is the following. The cornea 
in a normal eye is a segment of an ellipsoid, and as its 
horizontal and vertical axes are of different lengths, it 
follows that its curvatures in these directions must also 
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t Ibid., p. 449. 
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differ ; and that vertical and horizontal rays falling npon 
such a surface most be nnevenlj refracted, and therefore 
unite into two separate foci As a rule the vertical 
meridian has a shorter focal distance than the horizontal. 
Hence it is that in most eyes, vertical and horizontal 
lines are not seen with equal clearness from the same 
point and at the same time. 

So far, astigmatism may be considered a natural defect 
due to a difference of the vertical and horizontal curva- 
tures of the cornea, and which in a minor degree is com- 
mon to all eyes. It is only when there is a marked 
asymmetiy between the meridians of the cornea, that it 
attracts notice, and calls for the aid of cylindrical 
glasses. 

There are two distinct forms of astigmatism : the vrre* 
gvla/r and the regulwr. 

Ibjeubgulab Astighatish. — ^Bonders divides this form 
into normal and abnormal. 

a. Normal vrregulour astigmatism is due to a peculiarity 
in the structure of the lens. The principal phenomenon, 
he says, attending this irregularity is monocular polyopia. 
This multiplication of the object is to be explained by 
there being from some cause an aberration of the rays as 
they pass through the different sectors of the lens, and 
consequently " an imperfect coincidence, even after accom- 
modation, of the images of the different sectors."* 

/3. Abnormal vrregula/r astigmatism may arise from 
some defect of either the cornea or lens. 

From the Cornea. — We have examples of this form of 
irregular astigmatism in conical cornea; occasionally 
after the extraction of cataract, and after corneal ulcera- 
tions. 

From the Lens, — Irregular astigmatism may be caused 
either by a change in the structure of the lens, as is some- 
times seen in the early formation of cataract ; or by its 
displacement, as in cases of partial dislocation of the lens 
* into the anterior chamber, or vitreous. 

Eeoulak Astigmatism is due to a difference in the 
focal lengths of the meridians of the eye, and is to be 



* Bonders on the Accommodation and Refraction of the Eyei 
548. 
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corrected by proper cylindrical glasses. It is with this 
form that we have now to deal. 

Begular astigmatism may be acquired and congeniM. 
The acquired may be produced by perforating wounds of 
the eye, and especially those which are near the margin 
of the cornea ; thns it is occasionally met with after the 
op erations of iridectomy and extraction of cataract. 
Ulcerations of the cornea usually give rise to irregular 
astigmatism ; a case, however, is related by Donders in 
which, after a perforating ulcer of the cornea, the astig- 
matism was sufficiently regular to be corrected by a 
cylindrical glass. 

Eegulae Astigmatism may be divided into^ 

1. Simple aetigmatism, that is, when one meridian 
is emmetropic, and the other either hypermetropic or 
myopic. 

2. Compound astigwAitism, when both meridians are 
either myopic or hypermetropic; but the defect in one" 
meridian is greater than in that of the other : thus, if 
the case is one of compound myopic astigmatism, in the 
horizontal meridian the myopia may be ^, whilst in the 
vertical it may be -5^. , 

3. Mixed astigmatism, that is, where there is hyperme- 
tropia in. one meridian and myopia in the other. Such 
cases are rare. 

To a^certavn the presence of AstigmMism. — First test 
the patient's eyes with spherical glasses, and determine 
whetner they are myopic or hypermetropic, and if either, 
what glasses most nearly neutralize his defect of sight. 
Having, however, failed to restore by glasses his acuteness 
of vision, the question is whether his impairment of sight 
is due to astigmatism or to other causes. To find this out, 
place at one end of the room a set of thick vertical and 
horizontal lines, and let the patient walk towards them, 
and stop the moment either of them becomes distinct. If 
he can at a certain point see clearly one set of lines, whilst 
the others are cloudy and blurred, he is astigmatic. A* 
similar conclusion may be drawn if the patient be made 
to look at a point of light through a perforation in a metal 
screen at a distance of 15 feet, when, owing to the astig- 
matic eye bein^ unable to unite accurately to a focus 
vertical and horizontal rays, the point will appear drawn 
'^ut to a vertical or horizontal line, according to whether 

3 eye focuses correctly tiie horizontal or vertical rays. 
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The patient should now be directed to look thron^h a 
alit about A of an inch wide in a disc of metal, whidi ia 
to be bIowIj rotated in &ont of the eye, ho a^ to bring 
the ilit cip|>08ite each of the different meridiane in sncces- 
eion. 117 m a certain poaitiou of the alit, he is able to 
make ont' No. XX. at 20 foct, the case ia one of simple 
astigmatiem. The eye is emmetropic in. one meridian, 
and myopic or hypermetropic in the other. 

The patient may then be tried with a weak cjhndrical 
convex or concave lens, which he mnat rotate in front of 
the eye, until he places the axis in that direction which, 
gives bim the moat correct vision. Should the glass first 
tried not qaite answer, others of a shghtly higher or lower 
focal power maybe held up in turn, until the eye ia suited. 
Spectaclea with similar cylindrical glassea maj be then 
given to the patient ; but in ordering them the instruc- 
tions given at page 240 ehould be followed. 

Another very efficient mode of determining the presence 
and degree of aatiKmatiam ia that suggested by Snellen 
by means of the half circle of radiatmg lines (fig. 66), 

FiQ. 66. 




which is a reduced copy of the figare drawn in the laat 
edition of hia teat ty^. He marked thoae lines whi|^ 
deviated from the vertical line with from 10" to 90°, Those 
to_ the right of the observer with + ; thoae to the left 

With the second eye covered, the patient is told to loot 
at the half circle of lines placed at the end of the room, 
and to approach it until one at least of the lines con be 
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strongly seen. The direction of this line gives the meri- 
dian of greatest refraction, which in regulsjr astigmatisni 
is vertioal to the meridian of lowest refraction. A suc- 
cession of convex or concave spherical glasses are next to 
be placed in front of the eye, nntil the liiffhest convex or 
lowest concave lens is foond throagh which the indistinct 
lines are rendered clear. The lens which thns corrects 
the myopia or hypermetropia in the fanlty meridian, will 
indicate the strength of the cylindrical glass required, 
the axis of which will correspond, if it be a convex cylin- 
drical, with the meridian of highest refraction, whilst if 
it be a concave cylindrical, it should be placed perpendi- 
cular to it. 

If the astigmatism be associated with myopia or 
hypermetropia, it is necessary to correct the anomaly of 
re&action before resorting to the test of Snellen's half 
circle of lines. 

In testing. for astigmatism, it is essential that the 
patient shomd hold his head straight, and keep his eyelids 
well opened. 

Mr. Gouper has kindly given me the following account 
of how he detects and measures astigmatism by the oph- 
thalmoscope : — 

" By employing a mirror of silvered ^lass of finom thirty 
to sixty inches focus, and two inches mameter, he sees an 
inverted ima^ at a maximum distance of jive feet. If 
one chief meridian be myopic, and the other either enune- 
tropic or hypermetropic only vessels running at a right 
angle to the myopic plane are visible. The image is 
known to be inverted by the inversion of its apparent 
movements. If no vessel happen to coincide wiUi the 
plane of least refraction, the miage of those most nearly 
coincident is so distorted as to fall in that plane, just as a 
straight line viewed through a cylinder glaas held at arm's 
len^Ui, appears to deviate from its true course when the 
cylinder axis forms an an^le with the line. The direction 
of the vessels seen as an mverted image, thus accurately 
indicates that of the chief meridian. Keepin^^ the image 
in view, and accommodating for his near pomt, he now 
Jowly approaches the patient, and notes the vanishing 
point of the image (Ce., the momoit when it comes to lie 
withinhis near point). The distance of the image from the 
patient's eye, and with it the degree of mjoma in the 
plane of greatest curvature, are thus asoertamed. 

''If tte weaker meridian be emmetropic, no defined 
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image is obtained of vessels at a right angle to it until 
relaxing his accommodation, he brings his eye close to 
that of the patient ; he then sees a distinct erect imafi^e of 
these yessels. From the above data the focns of the 
correcting cylinder, together with the position of its axis, 
can be readilj deduced in simple myopic astigmatism. 

** On the other hand, if the weaJker chief meridian be 
hypermetropic, the vessels at a right angle to it are seen 
as an erect image far beyond minimum distance, but not so 
far off as five feet. The apparent movements of the image 
show it to be erect. An instantaneous diagnosis of mixed 
asti^atism, together with the inclination of the chief 
meridians, may often be thus made with the mirror alone. 

" In simple hypermetropic astigmatism, the diagnosis 
resembles that for simple myopic. Here, too, the appa- 
rent deviation of vessels accurately discloses the direction 
of the chief meridians. 

'* The refraction of the weakest meridian is measured at 
minimum distance by ascertaining the strongest convex 
spherical glass which can be interposed behind the sight- 
hole of the mirror without diminishing the distinctness of 
the vessels at a right angle to that meridian, while the 
observer's accommodation is relaxed. When this is accom- 
plished, the correcting cylinder and the true position of its 
axis are known. 

" Inverted Im<we Test. — Wxa/mmation vdth Mirror of 
S" foctbs cmd + ^i" 06/ec^ ieri*.— The form of the inverted 
image of the disc changes with the distance of the object 
lens from the examined eye. This change of form is 
quite appreciable when no more than ^ of regular astig- 
matism is present. The following are the dbanges of 
form observed : — 

" As the object. lens recedes, the image of the disc con^ 
tracts in that diameter which coincides with an hyperme- 
tropic chief meridian ; reniai/ns tmaltered in that coinciding 
with an emmetropic chief meridian ; and ex^pamda in that 
coinciding with a myopic chief meridian. 

" By attention to uie nature of the change of form 
(whether expansion or contraction) and to the particular 
diameter of the image affected, the direction of the chief 
meridians, and the hvnd of refraction in them can be 
dia^osed. The test is applicable to all forms of regular 
astigmatism, and is especially valuable for the detect^n of 
small degrees of it (even X is not always overlooked). 
At the same time it affords no exact mea«are of the 
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asymmetry other than that based on the extent of the 
change of shape produced by a given change in the dis- 
tance of the object lens. After a little practice a very 
close estimate can be thns attained." 

Com^otmd AstigincUism. — First ascertain the concave or 
convex glass, according to whether the patient is myopic 
or hypermetropic, which most improves vision; and 
whilst ne holds this before his eye, place in front of it a 
cylindrical glass of similar curvature but of low power, 
and slowly rotate it, until the axis of the cylinder is in 
the right direction. If this glass fails to afford the re- 
quired improvement, try other cylindricals in succession, 
until the one which gives the greatest benefit has been 
selected. For convenience of testing the spherical and 
cvlindrical glasses together, a double spectacle frame 
should be used, in which the spherical lens should be 
placed next the eye, and the cylindrical outside, so that it 
can be easily rotated with the finger. Each eye should be 
tried separately, the hand being placed over the one which 
is not under examination. Having selected the combina- 
tion of spherical and cylindrical glasses, directions should 
be sent to the optician to furnish the patient with spec- 
tacles with the proper spherico-cylindrical lenses. In the 
written instructions given to the optician, the focal power 
of each glass should be separately noted, and the direc- 
tion in which the axis of the cylin^cal glass is to be worn, 
marked by the sign of an arrow : it should be also men- 
tioned that the spherical face of the lens is to be placed 
next the eye. The glasses should be fitted in frames 
with circular eye-pieces, so that the axis of each may 
be accurately adjusted to the eye before the frames are 
screwed up. 

Mixed Astigmatism, — ^For the relief of this form bi- 
cylindrical glasses will be required. Find out the convex 
piano-cylindrical lens which wiU neutralize the hyperme- 
tropia m the one meridian, and then the concave plano- 
cylmdrical which will correct the myopia in the other 
meridian. Place now the two lenses in a double spectacle 
frame with the axis of the cylinders at right angles to 
each other, and rotate the two together in front of the 
eye, so as to ascertain in what direction of the axes the 
patient has the best sight. Having decided these points, 
similar lenses may be ordered to be united by Canada 
Balaam, or a similar bicylindrical glass may be ground by 
optician. 
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ASTHENOPIA. 



Asthenopia or Weak Sight is a Bymptom due to 
Beveral affections of the eye. The patient complains that 
reading, writing, or the maintenance of fine work which 
requires a close application of the eyes, induces fatigue ; 
that when thus engaged the object becomes dim and con- 
fused, and sometimes suddenly disappears; that if he 
rests his ejes for a few minutes, he is able to resume his 
work, but in a short time he is again obliged to desist 
from a recurrence of similar symptoms. 

Asthenopia may depend — 1, on hypermetropia ; 2, on 
an insufficiency of power of the internal recti, which ren- 
ders a prolonged conyergence of the eyes difficult and 
sometimes impossible. 

1. Asthenopia dAie to hypermetropia^ is called also 
(iccormnodatwe Asthenopia, It arises from the excessive 
strain on the accommodation which hypermetropic eyes 
have to exert to focus the diverging rays of near objects. 
Patigue is consequently soon induced, the accommodative 
rflort is first partially relaxed, and the object under atten- 
tion, being thrown out of focus, becomes confused and 
dim ; in a few minutes all effort of accommodation is sus- 
pended and the impression is lost. After a short rest 
the patient can resume his work, but the recurrence of 
the same confusion of sight soon compels him to give up 
and to cease from his employment. 

Treatment. — Properly fitted convex glasses for reading, 
writing, sewing, or all close work. (See Hypebmetbopia. 
p. 231.) This form of asthenopia is often much increased 
Dj anssmia and debility. In such cases tonics, and espe- 
cially the preparations of iron, are of great service and 
should be prescribed (F. 70, 71). 

2. Asthenopia from insufficiency of the i/ntemal recti. 
So frequently met with in myopia, is called muscvla/r 
asthenopia to distinguish it from the preceding form. It 
is due to a want of sufficient power in the internal recti 
to maintain a steady and prolonged convergence of the 
eyes on a near object. The patient complains that after 
reading for a short time the letters become confused, and 
the lines seem to overlap or run into one another. This 
is caused by a relaxation of one of the internal recti and, 
a consequent eversion of the eye, giving rise to slight 

B 



242 STRABISMUS. 

diplopia. Eren when these symptoms are absent^ the great 
em>rt which is required to maintain convergence when 
there is an excess of power in the external recti mnscles 
indnces such an amonnt of fatigne and aching of the eyes 
as to compel the patient to give np work. 

To ascertain if there is an in8iifficien(^ of the internal 
recti, direct the patient to look at the end of yonr finger, 
which is to be held at ten or twelve inches from his eyetf, 
and then slowly approach it towards them, telling him to 
continue looking nxedly at it as it draws nearer. If 
there is an insumciency, the eyes will be nnable to main- 
tain the necessary convergence as the finger advances to 
within six inches, and one of them will first waver and 
then gradually roll outwards. Sometimes this eversion 
of the eye is almost spasmodic, so quick and sudden is 
its movement. Often in such cases there is a difference 
in the focal power of the two eyes, and then the one 
which deviates is the more myopic, or, in other respects, 
the more defective of the two. Tne degree of insufficiency 
of the internal recti muscles ma^ be accurately tested by 
the means of prisms. (See article on this subject, page 
257.) If after a careful examination there is found to be 
such an insufficiency of the internal recti muscles, that 
they are unable to maintain a joint and prolonged con- 
vergence of the eyes for near objects, the external rectus 
of one or both eyes should be divided. It is best to divide 
one at a time* unless the insufficiency is very marked, and 
the eye to be selected for the first operation should be 
the one which is the more defective and generally wanders 
outwards. The external rectus of the other eye can be 
afterwards divided if the elEect gained by the mrst opera- 
tion is not sufficient. 



CHAPTER YIL 

STRABISMUS. 



BoNDEiis defines strabismus as " a deviation in the direc- 
tion of the eyes, in consequence of which the two yellow 
spot3 receive images from different objects."* 

* Donders on the Acoommodation and Refraction of the Eye, 
p. 291. 
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Strabismus may be either convergent or divergent ; it 
is seldom that the deviation is solely upwards or down- 
"wards. 

^ In most cases there is a preponderance of power in 
either the internal or external rectus muscle, so that the 
balance between them is destroyed, and the ability to 
steady the two eyes simultaneously on an object is lost. 
Whenever an attempt is made to look at a given point, 
one eye rolls either inwards or outwards accordmg to 
whether the squint is convergent or divergent ; the optic 
axes are no longer parallel, and the impressions of the 
image fall on different parts of the two retinsB. 

Monocidanr gtrahismus is when the deviation is constant 
in the one eve. It is generally associated with impair- 
ment of sight in the squinting eye. 

AUematvng or binocular strahiemue is when the devia- 
tion occurs alternately, first in one eye and then in the 
other. The patient can " fix" with either eye, but is un- 
able to direct the two together towards the same point. 
When one eye is fixed, the other rolls inwards, and vice 
versa. In alternating strabismus the sight of the two 
eyes is nearly equal. 

Strabismus may be either periodic or persistent 

A period/ic squint comes on only at times, as when the 
patient is reading or looking fixedly at an object, or after 
the eyes have been fatigued. It may be caused by some 
eccentric irritation, as from ascarides, or from dentition, 
but in the large majority of cases it is due to hyperme- 
tropia. A periodic squint may be occasionally benefited 
by judicious treatment; but more frequently the strabis- 
luus increases, and ultimately becomes persistent, 

Eor treatment of periodic SG[uint, see page 248. 

The Movements oj the squinting Eye, — In some cases 
there is an actual limitation of movement in the squint- 
ing eye, and its range outwards if the squint is conver- 
gent, or inwards if it is divergent, is impeded. This may 
be due either to an acquired increase of power in the 
squinting muscle, as in some cases of hypermetropia ; or 
it may be caused by a loss of power in the antagonistic 
muscle, as in myopia, where there is frequently an ex- 
ternal strabismus consequent on an insufficiency of the 
internal recti, or as in cases of paralytic squint. 

Generally, however, the range of action of the squint- 
ing eye is not limited, but displaced, and this is especially 
noticeable when the sight of the two eyes is equal, ar 

E 2 
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the sqtdnt alternates. Thus, before an operation for an 
internal strabismus, the space over which the eyes move 
may be three-quarters of an inch ; after the operation the 
range may still be the same, but it wiQ be transposed, and 
although the eye wiQ travel over no greater distance than 
before, yet it will be enabled to go more outwards, and 
consequently less inwards. 

Stbabismus may be induced, 1st, by some anomaly ia 
the refraction of the eyes, as in hypermetropia and myopia ; 
2nd, from defective sight in one eye. Whatever cause 
prevents binocular vision tends to produce squint, no 
matter whether it be from great differences in the refrac- 
tion of the two eyes as from amblyopia, or from opacities 
of the cornea; 3rd, strabismus may be produced by 
paralvsis of one or more of the nerves supplying the 
muscles of the eye. 

To ascertcmt amd note fhe extent of the atrobbisTrms, the 
patient should be first told to look at an object about 
twenty inches distant, when it will be found that whilst 
he " fixes" with one eye, the other rolls either inwards or 
outwards, as the squint may be. A mark is then to be 
made with a pen on the edge of the lower lid of the 
squinting eye opposite the centre of the pupil. The 
sound eye must now be covered with the hand, and 
the patient directed to look at the object with the squint* 
ing eye, and the position of the centre of the pupil is 
again to be marked on the ed^e of the lower lid. The 
space between these lines will indicate the degree of the 
strabismus: thus we speak of a strabismus of 1"\ 2"\ 
or more, according to the interval between the markings 
on the lid. The movement which the squinting eye 
makes when the sound eye ''fixes " upon an object, is 
termed the primcmf deviation. 

The seco^idary deviation is the extent of movement the 
sound eye makes when excluded by the hand, whilst the 
squinting eye fixes itself on the object. The strabismus 
is said to be concondtantwhen the primary and secondary- 
deviations are equal. The squinting eye is not fixed, but 
follows the other in its movements. 

The plan adopted by Mr. Bowman for determining the 
degree of strabismus, is the following :— The patient i^ 
made to look at a near object held at the extreme outer 
limit of his field of vision, first on one side, then on the 
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other ; and the extreme limit of movement of each eye 
inwards and outwards is then noted with reference re* 
spectively to the lower punctum and the outer canthus ; 
the pupil Ijeing the part of the eye used to mark the 
movement inwards; tne outer edge of the cornea the 
movement outwards. In noting tiie case on paper, the 
diagrams of the position of the two eyes should be placed 
on the same line, as if facing the observer ; that of the 
right eye on the left-hand side. The following may be 
taken as an example : — 



Fig. 67. 
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a, 6, Kight eye. c, rf, Left eye. 

a, Extreme range outwards ; the outer edge of the cornea 
fails to reach the canthas. &, Extreme range inwards ; 
the pupil passes beyond the ponctam. c, Extreme range 
inwurds ; the pupil does not reach the punctum. d^ Ex- 
treme range outwards ; the outer eage of the cornea 
passes beyond the canthus. 

In each case the exact distance admits of being recorded. 
In this manner the relative strength of the internal and 
external recti of the two e^es may be estimated, and the 
result marked down in a single Ime, so as to show at a 
glance in which eye the preponderance of power of either 
muscle exists. 

The degree of strabismus may be also carefully esti- 
mated by a " Strabismometer," invented by the late Mr, 
J. Z. Laurence. " It consists of an ivory plate, moulded 
to the conformation of the lower eyelid, the free border 
corresponding to that of the lid. This border is gpraduated 
in such a manner that, while its centre is designated by 0, 
Paris lines and half lines are marked off on each side of 
0. Attached to the plate is a handle. The application of 
this strabismometer is obvious. The ivory plate is ap- 
plied to the lower eyelid, the borders of the two corre- 
sponding. If the cornea is central, the vertical diameter 
oi the pupil corresponds to ; if inverted, to a graduation 
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on the inner side of ; if ererted, to one on the oater side 
ofO.''* 

CovYEBGEKT or Ihterval SxRABiflvrs is nsnallj de- 
pendent on hypermetropia. In 77 per cent, of the cases 
of convergent strabismus. Bonders fonnd that there was 
h jpermetropia.t The explanation of this fact is the fol- 
lowing. Owing to the peculiar shape of the hyperme- 
tropic eye, the accommodatiYe power is called into constant 
action, and for near objects the strain is veir great. In 
proportion to the effort to accommodate is the degree of 
convergence of the eye, so that when a hypermetropic eye 
is looking at a near object, it converges more than a 
normal or emmetropic eye would do, because the stress on 
the accommodation is greater. This excensive action of 
the internal recti muscles causes them to acquire in- 
creased strength, and gradually to preponderate over their 
antagonists tne external recti, until ultimately a conver- 
gent strabismus is established. 

In hypennetropia tbe strabismus usually first appears 
at the time the child begins to apply his eyes to close 
work, as in learning to read, when the efforts of accommo- 
dation and convergence are brought into more active play. 
The degree of strabismus is not necessarily proportioned 
to the extent of the hypermetropia. In very hyperme- 
tropic eyes the sight is so defective, and so little benefited 
by any accommodative effort, that the patient ceases to 
strain his eyes, and consequently convergent strabismus is 
less frequent than in eyes with a lower degree of hyper- 
metropia, where bj a strong endeavour to accommodate, 
the sight is materially improved. In hypermetropic stra- 
bismus there is frequently a considerable difference in the 
refraction of the two eyes. Defective vision in one eye 
combined with hypermetropia, but irrespective of it, tends 
strongly to convergent strabismus. 

Anotner cause of internal strabismus is paralysis of 
the sixth nerve. See page 265. 

Divergent Strabismus is generally associated, 1, with 
myopia. According to Donders, about two-thirds of the 

* Optical Defects of the Eve, by J. Z. Laurence, p. 107. 
f Doudora on the Acconunodation and Refraction of the Eye, 
^. 292, 
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: cases are dne to this cause ; and if with the myopia there 
is a large posterior staphyloma, the tendency to divergent 
strabismus is increased. In myopia there is frequently 
an insufficiency of power in the internal recti, and a pre- 
dominance bemg tniis given to the external muscles^ 
divergent squint is produced. This insufficiency may be 
partly caused by the peculiar lengthened shape of a highly 
myopic eye, which not only mechanically mipedes con- 
vergence beyond a certain point, but also dimmishes the 
fulcrum upon which the mternal recti act. If a well- 
marked hypermetropic eye be contrasted with a highly 
myopic one, this will at once be evident. As the internal 
recti are inserted in front of the horizontal equator of the 
eye, the abrupt curve of the almost globular hypermetropic 
eye, round which the muscles curve to their insertion, 
gives to them an excess of power and an undue facility of 
action, which favour convergent strabismus; whUst in 
the highly myopic eye the conditions are reversed, the 
globe is lengthened, the curve of its e(|uator is diminished, 
and from its elongated shape its facility of movement is 
reduced. Under these circumstances the tendency in 
myopia is for the internal recti to lose power, and for the 
eye to diverge. 

Another explanation of the predominance which the 
external recti so often acciuire over their antagonists in 
myopia, is to be found in tne great refractive power of the 
myopic eye, which diminishes the necessity for extreme 
convergence in looking at near objects, and favours diver* 
gence in striving to look at those at a distance. 

2. Divergent strabismus may be caused by a difference 
in the refractive powers of the two eyes when both are 
myopic* For all close work the better eye is used, and the 
defective eye failing to receive an impression of the object 
sufficiently strong to stimulate it to convergence, rolls 
outwards. 

3. Defect of sight, amounting to or approximating 
blindness, will produce divergent strabismus. 

4. Divergent strabismus may follow an improper or 
ill-advised operation for convergent strabismus. 

5. Divergent strabismus may be produced by paralysis 
of the third nerve. See page 262. 

Tkbatment op Strabismus. — ^Inquire carefully into the 
patient's history, and endeavour to ascertain the duration 
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and cause of the sqnint. Test the vision of 1x)tli eyes » 
note their range of action ; find out whether the strabismns 
is periodic or persistent, and measure the extent of the 
deviation. If there is a faulty state of the refractive 
powers of the eye, try to neutralize the defect with proper 
glasses. 

When periodic squint is suspected to arise from asca* 
rides, dentition, or gastric derangement, the first treat* 
ment must be the removal of the source of irritation, and 
when this is accomplished, the eyes may possibly resume 
their normal position. If, however, the periodic squint 
is due to some anomaly in the refraction of the eye, an 
attempt should be made to rectify the defect by the use of 
properly fitted glasses, and if the trial is made sufficiently 
early there is a fair chance! of success. In all cases of 
strabismus which are dependent on a faulty state of the 
refractive powers of the eye, as in hypermetropia or 
myopia, the eyes should be provided with proper glasses, 
which should be worn even ii an operation be afterwards 
performed. 

Having decided on an operation, it at once becomes a 
question whether it will be necessary to divide the tendons 
of the corresponding muscles in both eyes, or whether a 
tenotomy in one eye will suffice. Generally it is better to 
operate on both eyes, and to divide each tendon as close to 
the globe and with as little disturbance of the adjacent 
tissues as possible. In this way the effect to be obtained 
is apportioned between the two eyes, and the result, I 
think, is better than when by a more free division of the 
subconjunctival fascia and a separation of it from the 
neighlDOuring parts, the operation is confined to the one 
eye. In many cases, however, it is prudent to operate 
first on the one eye only, and then t^ wait to ascertain 
the exact effiect it has produced before proceeding to 
divide the tendon in the other eye. This rule shouM be 
observed in the treatment of strabismus due to a great 
defect of si^ht in one eye, and especially if there is a 
marked limitation of movement in the squinting eye ; it 
should also be followed in slight cases of alternating 
strabismus. 

The operation for strabismus which I prefer is the one 
most frequently adopted at the Moorfields hospital It is 
strictly a subconjunctival operation, in the sense that 

^ division of the tendon is accomplished beneath that 
ibrane, the opening in it for the necessary introduc- 
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The MooEnBLDS Opebatiok fob Strabisiiob. — The 
lida are to be separated bj a stop-speculum. The snn^a 
with a pair of finely-toothed forcepB takes hold of the 
conjnnctiva, and often at the same time of -, gg 
the deep fascia over the lower edge of the 
insertion of the rectus tendon, and with a "^^^^^-v 
pair of bl nut-pointed scissors makes a small 
opening through both these Btmctures. If 
the iascia has escaped the snip of the scissors, 
it mnat be seised with the forceps and di- 
Tided. The blunt hook {Sg. 58) is now passed 
through the apertures in uie conjunctiva and 
deep fascia, and behind the tendon, which 
it renders tense by being made to draw it 
iorwards and towa^s the cornea. The points 
of the scissors are next to be introdaced, and 
slightly separating them, one blade is passed 
^ong the hook behind the tendon and the 
other in front of it, when bj a succession of 
small snips the tendon is divided snboon- 
jnuctivallj on the ocnlar side of the hook. 

The operation is now completed ; bat before 
wiiihdrawing tlie specnlnm, Mr. Bowman 
nsnally makes a small connter-punoture in 
i^he coninnctiva, by bnlging it on the end of 
the book' in the aitnation of the npper border 
of the tendon after its division, and by then 
snipping it with the scissors ; the olgect being 
to allow any of the effused blood immediately 
to escape, instead of diffusing itself over the 
sclerotic. 

This operation is equally applicable to the division of 
«ither the internal or ertemal rectus muscle. It mast, 
however, be remembered that the tendon of the external 
rectus is inserted into the globe in a line much &rrtlier 
back than that of the internal muscle. 

Qbabpe's Opebatioh job. STBiBisKos. — The eyelids 
liaving been separated bv a specnlnm, the assistant with 
a pair of forceps draws me eye outwards if the internal 
rectus is to be divided, and inwards if the operation is 
to be on the external rectus. The operator then witl* 
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a pair of finelj-toothed forceps seizes hold of a fold of 
the oonjnnctiya and subjacent tissue doae to the cornea, 
and at a point a little below the centre of the 
F;o. 69. insertion of the masde. This hecuta through 
with a pair of HoiBBora, slightly curved on the 
flat, and then harrowing with their pointii a 
little distance above and below the opening ha 
hag made, he ireelj detaches with a few snipa 
the subconjnnctiTal tisene from the mnscle. 
The sqnint hook (fig. 59) is now pasaed be- 
neath the lower border of the tendon, which 
is to be divided with the acissora as close aa 
possible to its insertion into the globe. After 
the tendon haa been out throngh, the divided 
conjunctiva ahould be raiaed with one book, 
whiiBt the operator with another hook ex> 
plojea the wound both upwards and down* 
warda t« aee if any part of the tendon ot 
of its lateral expansion has escaped division. ' 
K the whole tendon hae been cnt through, 
the exploring hook will glide readilj np to 
tbe margin of the cornea ; bat if its progrese 
shoitld be checked bv catching behind some 
undivided part of tne tendon, the sdasora 
must be again uaed to sever that which still 
uncuL 
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Liebeeich'b Opehatioit tor Strabismus.— The follow- 
ing is Dr. Liebreich's account of his " modification of the 
operation for strabismus," which was first published in the 
"British Medical Journal," December 15, 1866 ; " If the 
internal rectus is to be divided, I raiae with a pair of 
forceps a fold of conjimctiTa at the lower edge of the in- 
sertion of the muacle; and, incising this with scissors, 
enter the points of the latter at the opening between the 
coitjutii^tivn and the capsule of Tenon; t£en carefiiUx 
B.'piirate thtE-e two tissues from each other as far as the 
semilunar IViiJ, ilso separating the latter, as well aa the 
caruncle from the parts lying behind. When the portion 
of the capBiiiu which ia of anch importance in the teno- 
tomy has been completely separated from the conjunctiva, 
I divide the insertion of the tendon irom the aderotic in 
" -■ usual manner, and eitend the vertical cat, which is 
simultaneDUsly with the tenotomy, upwards and 
7ardi3— the more so if a very considerable effect is 
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desired. The wonnd in the conjunctiva is then closed 
with a sntnre." 

" The same mode of operating is pursued in dividing 
the external rectus ; md the separation of the conjunct 
tiva is to be continued as far as that portion oi the 
external angle which is drawn sharply back when the eye 
is turned outwards." 

The advantages which he claims for his operation 
are — 

"1. It aflfbrds the operator a greater scope in apportion* 
ing and dividing the effect of ihe operation «between the 
two eyes. 

"2^ The sinking back of the caruncle is avtsided, as 
well as every trace of a cicatrix, which not unfrequently 
occurs in the common tenotomy. 

" 3. There is no need for more than two operations on 
the same individual, and therefore of more than one on 
the same eye/' 

Treatment op Strabismus after the Operation.—^ 
As a rule no local application is required for the eyes be* 
yond frequently washing them with a little tepid water to 
clear them from the shght conjunctival discharge which 
usually follows for a few davs aiter the operation. If the 
eyes are hot or painful, a fold of linen wet with cold water 
may be laid over the closed lids, but the eyes should rwt 
be tied up with a bandage, as it is apt to increase the 
sense of heat and to add U> the discomfort of the natient. 
When the tendon of one eye only has been divided, the 
eye which has not been operated on should be covered with 
a single turn of a bandage immediately after the opera- 
tion, so as to compel the patient to use the squinting eye» 
and thus to keep it in a central position until the divided 
tendon has acquired its new insertion. If there is much 
ecchymosis on the second or third day after the operation, 
the eye may be frequently washed with a little weak lead 
lotion (F. 44) ; or if there should be a muco-purulent dis* 
charge a mild astringent lotion (F. 40, 42) may be used 
three or four times daily. 

Divergent Strabismus pollowing the Division op 
ONE OR both the INTERNAL Eecti Muscles. — ^This rcsult 
may occur from the division of both internal recti when 
one only was required ; or it may follow a too free division 
of the subconjunctival fascia ; or it may arise from the 
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tendon Having been divided at too great a distance from its 
insertion into the globe. In both of the last-mentioned 
cases the mnscle recedes too much, and takes its new in- 
sertion into the globe so far back tRat it loses more of its 
power than is necessary for the correction of the squint, 
and consej^nentlv gives to the external rectus a predomi- 
nance which makes the eve diverge. With this form of 
strabismus there is nearrjr always associated a sinking^ 
back of the caruncle, a defect which gives an unsightly 
prominence to the ^lobe, and favours its eversion. 

Treatment — If divergence follow shortly after an opera- 
tion for a convergent strabismus, in which the internal 
Tecti of both eyes have been divided, a subconjunctival 
tenotomy should be performed on both the external recti, 
and this should be done even though the divergence be 
slight, as when once established, the eversion will steadily 
increase. If, however, the divergence is the result of a 
too free division of the internal rectus and adjacent tissues 
of one eye, then the external rectus of that eye only should 
^e divided ; and if this fails to correct the outward devia- 
tion, the tendon of the internal rectus must be brought 
forward by an operation at a subsequent period. When- 
ever the (fivergence is considerable and the power of in- 
version limited, the simple subconjunctival division of 
the external recti will not restore the eyes to position, but 
the operation which was suggested by Mr. Critchett, 
page 253, must be performed on one or both eyes accord- 
ing to the circumstances of the case. 

Steabismus roLLOWiNG Paralysis op the Opponent 
Mtjsclb. — ^There are two ways in which this form of 
strabismus may be caused : 

1. The paralysed muscle may have regained a certain 
amount of power, but not sufficient to neutralize its 
opponent muscle ; a strabismus therefore continues* 

2. The persistence of the squint after the paralysed 
muscle has recovered its power, may be due to a con- 
traction of the non -paralysed muscle induced by the loss 
of resistance of its opponent during the period it was 
paralysed. 

Treatment — ^If the patient has derived all the benefit 

that can be reasonably anticipated from a long-continued 

constitutional treatment and a squint still remains sufB- 

nent to cause diplopia or to be unsightly, the tendon of 

\e opponent to the paralysed muscle should be divided. 
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If this fail in rectifpuff the strabismus the insertion of the 
paralysed mnsde should be brought forward in the manner 
desonbed in the next section. 

Gbitcheti's Operation fob bbivoiko krwaxd thb !»• 
8E&TION GF THB Intesnal Bbctus MuscLB.-^Ths Uds are 
to be separated with the ordinary spring speculum and 
the eye is to be drawn inwards whilst the operator divides 
subconjunctivally the tendon of the external rectus. The 
division of this muscle at the commencement of the ope* 
ration facilitates the farther proceedings. A vertical out 
is now to be made with a pair of scissors through the con* 
junctiva and deep fascia in a line corresponding with the 
inner margin of the cornea, but at 1^'' or 2*^' from it, 
and then with a few successive snips the conjunctiva and 
subjacent fascia are to be separated from the inner side 
of tne globe as far back as the inner caruncle. In doing 
this, care must be taken to divide the new insertion of the 
internal rectus, so that in drawing forwards the tissues 
which have been thus detached from the globe, the tendon 
of the internal rectus will be raised with them. A ver« 
tical slip of the conjunctiva and fascia is now to be cut 
away, and the edges of the wound are then to be brought 
accurately together with sutures. To accomplish tnis, 
three stitches of the finest silk will be reauirod ; the 
centre one should be inserted first : it shoula be passed 
through the slip of conjunctiva which was left at the edge 
' of tiie cornea, and through the deep fascia and conjunctiva 
dose to the caruncle, so that when fastened, the eye will 
be drawn inwards and the caruncle raised. The upj^er 
and lower stitches are next to be introduced, and the as- 
gistant then g|^tly inverts the eye whilst the threads are 
bcdng tied. When all is completed the eye should have 
a decided internal strabismus, as the after result is always 
considerably less than that which is obtained at the time 
of the operation. For the first twenty-fonr hoars ttlUft 
the operation a fold of lincno* wet with cold water, shoald 
be applied over the closed Hds, and it may be continued a* 
kmg as the eye feels hot or pamfoL The stitches shonM be 
lemoved about thefburth or siztli day afkerihe operatioa* 

FABALTSIS AHD SPASM Of THB CIUAftT MV9CLV, 

Pabaltsu or thb Cuiabt M rscLE/— Tins afl^^jikii m 
vmaaHj oeeasicned bj some deprasang iDnesiy and evpe* 
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cially fever and diphtheria. It is generally first noticed 
daring the convalescence, v^hen it is discovered acciden- 
tally by the patient. The paralysis varies greatly in its 
extent, bnt it Is seldom complete. It mostly attacks 
children, bnt I have met with it once in an adult, an ac- 
count of which case I published in the " Lancet."* 

Paralysis of the ciliary muscle may be induced arti- 
ficially by frequent instillations into the eye of a strong 
solution of atropine (F. 14). 

Sym/jatoms. — A loss of the accommodative power of the 
eye in proportion to the degree of the paralysis ; things 
far off are seen clearly, but those which are near are either 
very misty or quite undistinguishable. The far point of 
vision is unaltered, but the near point is carried to a 
distance from the eye. With a convex glass near objects 
are again rendered distinct; the strength of the lens which 
an emmetropic eye affected with paresis requires for near 
vision, affords a fair estimate of the loss of power it has 
sustained. In a severe case the patient may be unable 
to see distinctly No. 16 of Jaeger, and yet with proper 
convex glasses read with facility No. 1. 

The following account of a child who was under my 
care suffering from paralysis of the accommodation of the 
^ye is a good example of this disease.f 

W. B., set. eleven, a pale, delicate, bat bright /ind intelligent 
lad, was brought by his father to the hospital on account of what 
appeared a sudden great impairment of vision of both eyes. His 
history was, that up to a foi'tnight previously he had always had 
good sight, and could read and write with perfect ease. Six 
weeks before coming to the hospital he had a low fever, from 
which he made a fair recovery, but was much reduced by it. One 
day, shortly after his illness, he discovered on attempting to read 
that he was unable to do so, but that he could distinguish ob- 
jects at a distance. Examined with Jaeger's test types, he 
could only read No. XVI. at fifteen inches from his eyes, but he 
could with facility tell the hour of the hospital clock at twenty- 
six feet. With a convex lens of 24" focus he could read at twelve 
inches No. XII. ; with a lens of 18" focus No. VIII. ; with one 
of 12" focus No. IV. ; and with a 9" focus lens No. I. This boy 
was treated with purgatives, iron, good diet, and perfect rest to 
eyes, and within a month he was able to read No. I. perfectly 
with either eye, and could see as well as ever he did. 

The prognosis is favourable. All the cases I have seen 
have ultimately recovered. 

♦ Lancet, May 11, 1861, + Ibid., October 14, 1862. 
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Treatment — Absolute rest to the eyes; no convex 
glasses should be given to allow the patient to read. For 
children, the preparations of bark or iron (F. 122, 123, 
128, 130) should be prescribed, with change of air. For 
adults, tiie mist, acioi cum cinchon& (F. 66), or the mist, 
ferri perchlor., either with or without small doses of 
Btrychnia (F. 74, 76). 

As a heal arppUcation, the eyes may be frequently 
bathed with cola water, or a cold douche may be used 
with the lids closed. 

Spasm op the Ciliaby Muscle is a rare but an occa- 
sional complication of hypermetropia, which it masks by 
renderm^ Ihe eye temporarily myopic, so that distant 
vision is improved by concave glasses. It is usually in- 
duced from overstraming hypermetropic eyes in repeated 
endeavours to read or do close work, without the aid of 
proper convex glasses. It is productive of pain and a 
feeling of tension of the eyes aner using them for a short 
time at near objects, as in reading, writing, &c. This 
affection may be diagnosed by the' ophthalmoscope, when, 
in spite of the apparent myopia, the eye exhibits a hyper- 
metropic refraction. It may also be detected by placing 
the eye completely under the influence of atropine, so as 
to paralyse the ciliary muscle, and then testing the re- 
fraction with convex glasses. See article Htpeeme- 
TROPIA, p. 231. 

Spasm of the ciliary muscle may be caused artificially 
by applying the CalaDar bean to the eye. See article 
Calabar B ban, psLge ^1 • 

TreatTnent — Order the patient to abstain from all work, 
and use the guttsa atropiss (F. 14) twice daily for several 
days. The eye may be then tried with convex glasses, 
and having ascertained the degree of hypermetropia,' 
suitable spectacles may be ordered, but they snould not be 
worn until the eyea have had at least five or six weeks' 
complete rest. 

DIPLOPIA. 

Diplopia, or double vision, is produced by any cause 
which prevents the optic axes from being directed jointly 
on the same point, so that the impressions cannot fall on 
corresponding parts of the two retinsB. Two objects are 
seen, a true and a false one, the latter varying in position 
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with respect to the former according to the Btrabismtis 
which is given by the excess of power in one or more of 
the ocnlar mnscles. The existence of diplopia of course 
imj^es that the patient has binocular vision. 

There are two forms of diplopia, homonymous and 
crossed, 

Homovvymous or di/rect di^lojpia is met with in conver- 
gent strabismus, when the rays from the object fall in one 
eye on the retina internal to the yellow spot. The false 
impression is projected outwards, and, if emanating fronr 
the right eye, is seen on the right or outer side of the 
true object. 

Crossed diplopia occurs in external or divergent strabis- 
mus, when the rays from the object are brought to a focus 
in one eye on the retina external to the yellow spot. The 
false image is projected inwards across the nose : thus, 
if it proceed from the right eye it is seen on the left of 
the true object. 

THB ACTION AND USES OT PRISMS. 

The rays of li^ht as they pass through U prism are de-* 
fleeted towards its base ; hence it is, tnat if a prism is 
placed in front of the eye with its base towards the nose» 
the rays being bent inwards will be brought to a focus at 
a point internal to the ;f ellow spot. The patient would 
now have diplopia ; but in order to unite tne two images 
and bring them on corresponding parts of the two retinae^ 
he squinte involuntarily outwams, and if the prism is a 
weak one, he succeeds in overcoming iJie displacements 
The strabismus which is thus produced is called a correc" 
five squint. But if the prism is strong, the patient is 
unable in this manner to correct the displaced image, and 
he has diplopia. 

Prisms will be found useful — 

1. To ascertain the presence of binocular vision. 

2. To test the strength of the muscles of the eye. 
8. To wear as spectacles to correct diplopia. 

1. To ascertain the presence of BmocnuoAr vision, that is, 
to determine whether the patient uses both eyes in look- 
ing at an object. Place a prism of about 12^ in front of 
one eye with its base outwards ; if there is at once a cor- 
rective inward squint, we may be satisfied that the patient 
ei^oys binocidar vision. If, however, there is no move- 
ment of the eye, and no diplopia, it shows that the 
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patient does not nse that eye, but that he is looking with 
the other, and has not therefore binocnlar vision, if now 
the prism is placed before the eye which he does use, 
it wm at once move slightly inwsurds, but it wilL not be a 
correctLYe squint, for the non-seeing eye wiU at the same 
time go an equal distance outwards ; uiis latter, however, 
is only an associated movement. This mode of examining 
the eye is often of great service in detecting impostors, 
who, for some reason known only to themselves, are 
feigning the loss of si^ht of one eye — in many oases for 
the sake of compensation after injunr. 

2. To test wUh Prisms the relaiive Strength oJ^theMusdM 
of the Eye, — A normal eye can overcome a prism of from 
16° to 24° with its base turned outwards ; but with its 
base inwards, only one of from 6° to 8° — ^tiiat is to say, 
by a corrective squint it can so readjust the displaced 
image on the retina, that there is no diplopia, but bino- 
culsur vision. In order to determine the degree of insuf- 
ficiency of power of the internal recti, try what is the 
strongest pnsm with its base turned outwards each eye is 
able to overcome. A lighted candle should be placed 
seven or eight feet in front of thd patient, at which he is 
to be directed to look. If he is short-sighted, sufficiently 
powerful concave glasses should be given to him to enable 
nim to see the Ught distinctly. Prisms of increasing 
strengths should now be held in succession with their 
bases outwards before one eye, until it is decided which 
is the strongest he can see through without diplopia. 
The power of the prism which he can thus overcome, com- 
pared with that which a normal eye can master, will 
mdicate the degree of insufficiency of the internal rectus 
of that eye. The other eye must then be tested in a 
similar manner. ItwiU be thus sometimes foand that the 
strength of the internal muscles has been so reduced, that 
instead of being able to correct the displaced image pro- 
duced by a prism of 16° to 24° as in the normal eye, they 
can only overcome one of from 4° to 6°. Conversely, the 
strength of the external recti may be ascertained by 
testing the eyes with prisms with their bases directed 
inwards. 

Another method of measuring the strength of the 
muscles of the eye is as follows : — 

A normal eye can only overcome a prism of from 1° to 
2° if the base be turned either upwards or downwards. 
Place, therefore, in front of the eye a prism of a higher 

s 



258 PARALYSIS OP MUSCLES OF THE EYE. 

degree, and diplopia will be produced; the false object 
wiU be projected either dirfecfly above or below the true 
one. Ifthe prism be held with its base upwards, the false 
image will appear below ; and if the base be placed down- 
wards, the wrong impression will show itself above the 
true one, but they will both appear in the same line. This, 
however, is on the supposition that the external and in- 
ternal recti of the two eyes exactly balance each other. 
If they do not, the false object will not only appear either 
above or below the true one, but it will be cast either to 
its outer or inner side, according to the predominance of 
power of the external or internal recti, and the diplopia 
will be then either crossed or homonymous. A slip of 
red glass placed in front of one of the eyes will at once 
determine the form of the diplopia, by giving a coloured 
tint to one of the objects, and thus indicating which of 
the two is the false impression. The extent of the 
insufficiency may then be ascertained by trying what 
prism, placed in front of the one with its base upwards, 
will restore the true and false images to a direct Hue one 
above the other. Of course, if the diplopia is found crossed, 
the prisms must be tried before the eye with their bases 
turned inwards ; and if homonymous, with their bases 
placed outwards. If the diplopia is crossed, it indicates 
an excess of power in the external recti, and, consequently, 
an insufficiency of the internal muscles ; and the reverse 
if the diplopia is homonymous. 

To wea/r as Spectacles to correct Dvplopia. — In cases of 
paralytic strabismus, prisms are often of great service, 
and especially during the progress of recovery from palsy 
of the sixth, or paraal paralysis of the third nerve, in 
which the internal rectus is the only muscle, or the one 
principally affected, and where from special reasons the 
patient objects to keep the eye covered to avoid the 
diplopia. The spectacles should be furnished with a piece 
of plane plate glass for the sound eye, and with a rightly 
adjusted prism for the paralytic one. Whilst using the 
pnsm, the patient should be kgpt under observation, 
as, if the case is progressing to a favourable termination, 
the prism will require to be frequently changed for 
another of a lower degree as the paralysed muscle 
gradually regains power, until at last its use may be 
abandoned. 
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PARALYTIC AFFECTIONS OF THE MUSCLES OF THE EYE. 

The subject of paralysis of the separate nerves which 
supply the muscles of the eye is involved in considerable 
obscurity, as although in many cases the diagnosis of the 
paralysis is clear, yet in a vast number it is difficult to 
assign any satisfactory e^mlanation for the sudden or 
gradual loss of power in the structures supplied by one 
particular nerve. Either the third, fourth, or sixth nerve 
may become paralysed, without there being evidence of 
disease in any other portion of the nervous system. The 
loss of power may be sudden, or it may be gradual, the 
paralytic symptoms increasing daily until they have 
reached a certain point, at which, for a time, they usually 
remain stationary. After a variable interval, the nerve, 
as a rule, begins to recover its tone, and the parts sup- 
plied by it ultimately resume their normal action. 

The unmediate result of paralysis of one of these nerves 
is a strabismus, caused by a loss of the balance between 
the muscles of the affected eye. This is termed a paraly' 
tic strabismustto distinguish it from those forms of squint 
which are due to some anomaly in the refraction of the 
eye. The paralytic strabismus has this characteristic, 
that whereas in the concomitant squint the primary and 
secondary deviations are equal, in the paralytic, the 
secondary is greater than tne primary. This is easily 
seen by making the following examination. If the sound 
eye be covered with the hand, and the patient be directed 
to look at a given point, the primary deviation or move- 
ment of the paralysed eye wiU be far less than the asso" 
ciated or secondary movement of the sound one. 

If the patient be directed to cover the sound eye with 
the hand and then to walk across the room, he will suffer 
more or less from vertigo, and frequently to such an 
extent as to cause him to stagger in his gait like a 
drunken man. This inability to co-ordinate the action of 
the muscles under the direction of the paralysed eye, is 
most marked when the palsy of the nerve is complete. 
In cases of diplopia from commencing paralysis of an 
ocular nerve when there is a difficulty in deciding which is 
the affected eye, a rapid and correct diagnosis may be 
often made by telling the patient to walk a short distance 
with his hand placed first over one eye, and then over 
the other. The affected eye is the one which, when the 
other is closed, induces vertigo. 

s 2 
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Paralysis of one or more of the ocular nerves may be 
caused by — 

a. Intra-cranial disease. 

jS. Intra-orbital disease. 

y. Blood.poUoning, enoh as syphilis, rhemnatism, and 
gout. 

d. Eeflex-irritation. 

a. From Intra-cranial Disease. — ^When paralysis of the 
ocular muscles proceeds from disease of the brain, it is 
seldom confined to the structures supplied by one par- 
ticular nerve ; or if during the early symptoms only one 
nerve is involved, there are usually other indications of 
cerebral mischief. The patient totters or trips in walking, 
or has pain or giddiness in the head ; or, perhaps, has 
some loss of power in the muscles of expression, or a 
diminution of sensibility in the skin of the face. 

/3. From Intra-orhital Disease. — ^Pressure upon any of 
the ocular nerves in their course along the orbit to the 
eye wUl cause a partial or complete paralysis of their 
functions. This may be induced by a tumour within tiie 
orbit, or by an orbital node, or by some inflammatory 
or specific exudation either around the nerve or within 
its sheath. 

y. From Blood-poisoning. — ^To either syphilis, rheuma- 
tism, or gout, many of the cases of paralysis of one of the 
motor nerves of the eye are to be attributed. A thicken- 
ing of the fibrous sheath of dura mater, through which 
the nerve runs in its passage to the orbit, or some in- 
flammatory exudation peculiar to the affection from which 
the patient suffers, may compress the nerve and paralyse 
its ranctions. We have illustrations of analogous forms 
of local palsy in the paralysis of the muscles of the face, 
from palsy of the portio dura of the seventh nerve, and 
in facial anaesthesia from palsy of the fifth. Both of 
these examples may undoubtedly be due to a pressure on 
the nerves, either* from an inflammatory thickeniog of 
neighbouring structures, or from some morbid deposit 
dependent on a blood poison. 

d. From Reflex Irritation. — It is always difficult to ob- 
tain direct evidence to prove that the functional distur- 
bance of a nerve is dependent on distant irritation. I 
think, however, that there can be no doubt but that many 
of the forms of local paralysis which are met with both in 
he child and the adult are due to this cause, and that 
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frequently the palsy of an ocalar nerve may also arise 
from it. The most striking illustrations of this class of 
disease are to be found in the cases of infantile paralysis, 
where a single muscle, as the tibialis anticus or the long 
extensor of the toes, or a group of muscles, as the flexors 
or the extensors of the leg, become suddenly deprived of 
power. Mr. William Adams, in speaking of infantile 
paralysis, says, "It is frequently neither preceded nor 
accompanied by any cerebral symptoms, and, even when 
such symptoms show themselves, they are generally of a 
transient character ;" and farther on he remarks, " This 
form of paraljrsis generally takes place during the period 
of first dentition, and would seem to be connected with 
the irritation attending this process ;" and, ''that a marked 
characteristic of this affection is a tendency to .sponta- 
neous cure."* 

On inquiring into the history of many of the cases of 
palsy of an ocular nerve, no symptoms of syphilis, rheu- 
matism, or gout are to be detected, and there are no 
evidences of brain disease or mischief within the orbit. 
A further investigation, however, will frequently discover 
as the cause of the palsy, some eccentric irritation in a 
disorder of the liver, stomach, or some other portion of 
the intestinal canal. 

The analogy between infantile paralysis and some of 
the cases of palsy of the ocular muscles at once becomes 
manifest. In both, cerebral symptoms may be wanting, 
or may have been only transient ; in both, remote irrita- 
tion may be the exciting cause of the palsy ; in children 
it is usually dentition, and in adults derangement of the 
abdominal viscera : and lastly, in both we have the same 
tendency to spontaneous cure. The nerve which is, I be- 
lieve, the most frequently affected from reflex irritation is 
the sixth. 

Before describing the symptoms which indicate paraly- 
sis of one or more of the muscles of the eye, I will first 
briefly refer to the anatomy and function of each of the 
motor ocular nerves. 

Thb Thikd Neeve — motor ocuU — is the largest of the 
three motor nerves which supply the muscles of the eye. 
In its course along the outer wall of the cavernous sinus 
it divides into two branches, a superior and an vnferior, 

• Club Foot, by William Adams, pp. 61, 62. 
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wbicli enter the orbit throngli the sphenoidal fissure, pass* 
ing between the two heads of the external rectus. 

a. The superior division supplies 
The levator palpebrse. 
The superior rectus. 

p. The inferior division supplies 
The internal rectus. 
The inferior rectus. 

The inferior oblique, and a branch to the 
lenticular ganglion (its short root). 

In addition to the above-named, the third nerve throufirli 
its branch to the lenticular ganglion supplies, under tne 
name of the ciliary nerves, the muscular structures within 
the eye, this ciliary muscle, and sphincter pupillss of the iris. 

In the outer wall of the cavernous sinus the third nerve 
communicates with the ophthalmic division of the fifth, 
and with the cavernous plexus of the sympathetic. 

The functions of the third nerve are : to preside over 
the action of the muscles to which it sends branches, and 
under the influence of light upon the retina to effect the 
contraction of the pupil. " The motor action of the third 
nerve may, therefore, be excited through the optic nerve. 
There can be no doubt, indeed, that tms is the ordinary 
method by which contraction of the pupil is produced 
during life ; the stimulus of light falling upon the retina 
excites the optic nerve, and through it that portion of the 
brain in which the third nerve is implanted."* 

Pa/rcdysis of the thi/rd nerve may be either complete or 
pa)iial. 

When the paralysis is complete t there is an absolute loss 
of power in all the structures of the eye supplied by the 
third nerve. The levator palpebrse bemg paralysed, the 
upper lid droops over the eye and cannot be raised by the 
patient. The superior, inferior, and internal recti, and the 
mferior oblique muscles, have ceased to exercise anj 
control over the movements of the globe, and the eye is 
under the dominion of the external rectus and the superior 
oblique, which, acting together, draw the globe outwards 
and slightly downwards. A strong divergent strabismus 
is thus given to the eye, and the patient has crossed 
diplopia, the false object appearing across the nose on 

Todd and Bowman^a Physiological Anatomy, 1st edit. vol. ii. 
'3. 
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the other side of the true one. See Crossed Diplopia, 

Sage 256. Bat in addition to this, the pnpil is widely 
ilated, and from paralysis of the ciliary mnscle the 
am>mmodation is destroyed. From the complete relaxa- 
tion of so many of the ocnlar mnscles, there is generally a 
slight protrusion of the globe. If the patient be directed 
to close the sound eye, he will generally walk with an un- 
steady gait, and miss the objects he endeavours to seize. 
Such are the symptoms of a complete paralysis of the 
third nerve ; but it is seldom, except in cases of cerebral 
disease, or of tumours in the orbit, that all the branches 
of the nerve are thusaffected. 

ParHal parah/sia of the third nerve may exist in two 
forms. 

a. There may be a diminution rather than an absolute 
loss of power in all the structures which the nerve 
supplies, and the patient then exhibits the svmptoms 
already described, but in a modified degree. The ptosis 
is only partial ; the pupil is dilated, but not to its utmost, 
and the accommodative power of the eye is diminished ; 
there is a divergent strabismus with crossed diplopia, but 
it is not extreme, and with an extraordinaiy eflort the 
patient can draw the eye either slightly inwards, upwards, 
or downwards. 

/3. In many cases, however, of pa/rtial paralysis of the 
third nerve, some of its filaments only are affected. The 
loss of power may be confined to one or more of the recti 
muscles, any one of which may be separately paraJysed ; 
but the palsy is seldom if ever limited to the imerior 
oblique. The muscle which is the most frequently in- 
volved is the internal rectus ; it is rare for the superior or 
inferior rectus to be paralysed whilst the internal muscle 
remains intact. The pupil is generally more or less 
dilated, but I have seen it in exceptional cases of its 
normal size ; the levator palpebrae frequently retains its 
rnfiuence over the upper lid, even when one or more of the 
muscles of the eye are paralysed. There is always some 
diplopia, the false object varying in position with respect 
to the true one, in accordance with the muscle or muscles 
which have lost their power ; thus — 

In paralysis of the intemod rectus, there is a divergent 
strabismus, but, the eye can be turned upwards or down- 
wards. The diplopia is crossed, and the false object is on 
a level with the true one. 

In paralysis of the sicpenor rectus, the eye is displaced 
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downwards and outwards by the combined action of the 
inferior and external recti and superior obliqrie mnsclesy 
whenever an attempt is made to look np. The diplopia 
is crossed, and the false object is above the level of the 
true one. 

In paralysis of the inferior rectus, the eye deviates 
upwards and outwards bj the combined action of the 
superior and external recti and the inferior oblique mus* 
cles, when an effort is made to look down. The diplopia 
is crossed, and the false object is projected below the level 
of th6 true one« 

The Fgtjkth Nerve — ihe trochlewr — ^the smallest of the 
cerebral nerves, passes along the outer wall of the cavernous 
sinus, and enters the orbit by the sphenoidal fissure. It 
then mounts above the other nerves, and running close to 
the periosteum of the roof of the orbit, it appHes itself to 
the orbital surface of the superior obHque muscle. As it 
traverses the wall of the cavernous sinus, it communicates 
with the sympathetic through filaments from the carotid 
plexus, and as it enters the orbit, it occasionally gives a 
branch to the lachrymal nerve. The function of the 
fourth nerve is entirefy motor. 

In paralysis of the fomih nerve, the early symptoms are 
often obscure and easily overlooked ; but when the palsy 
is complete, they are usually sufficiently marked to be 
diagnosed by a careful examination of the eye. It should 
be remembered that the function of the superior obHque 
in health is to roll the eye downwards and outwards, and 
that, therefore, no defect of sight arising from a want of 
power in this muscle will be noticed by the patient, so 
lon^ as his eyes are fibced on objects above theliorizontal 
mesial line. 

The symptoms which characterize palsy of this muscle 
are, that whenever an attempt is made to look down- 
wards the affected eye is drawn slightly upwards and 
inwards, and i^e patient has homonymous diplopia, the 
false object appearing to the outer side and oelow the 
level 01 ihe true one, and slanting towards it. The 
interval between the true and false impressions, both in 
latitude and elevation, are increased as the globe is verti- 
cally depressed. 

The Sixth Nerve— aftdwcerw — crosses the cavernous 
\u8, lying close against the outer side of the internal 
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carotid artery. It enters the orbit throngh the sphenoidal 
fissure, passing between the two heads of the external 
rectns to the ocular surface of which muscle it is dis- 
tributed. In its passage through the cavernous sinus, it 
receives sympathetic laments from the carotid plexus, 
and a branch from Meckel's ganglion. The fundion of 
the sixth nerve is entirely motor. 

In paralysis of the avxth nerve there is a marked in* 
temal strabismus ; the eve, when the palsy is complete^ 
cannot be drawn outwards beyond the mesial line of the 
orbit, but it can be turned freely in all other directions. 
There is homonymous diplopia, the false image being 
projected to the outer side of the true one. If, with the 
sound eye closed, the patient endeavours to seize an 
object, he misses his aim, the hand passing to its outer 
side. In walking he generally turns his head rather 
towards the side opposite to that of the affected eye, so 
as to avoid the diplopia by not looking outwards. 

All the ocular muscles may be paralysed, from cerebral 
disease, or from tumours of the orbit ; the eye is then ren* 
dered prominent and stationary in the centre of the orbit* 

The prognosis of the paralvtic affections of the muscles 
of the eye is determined by the following considerations. 

a. The OoAise of the Paralysia^ — ^When the loss of power 
proceeds from some syphilitic, rheumatic, or gouty disease, 
or from some reflex irritation, the prospect of recovery 
under suitable remedies is favourable. When, how- 
ever, the paralysis arises from intra-cranial mischief, and 
is associated with other cerebral symptoms, the prognosis 
is bad. 

0. The Extent of the Pa/rdl/ysis, whether it is partial or 
complete, or confined to the muscles supplied by one 
nerve, is an important point to decide. The prognosis is 
always most favourable when the paralysis is partial and 
limited to one ocular nerve, and when there are no other 
symptoms of disease of the nervous sj^stem. 

y. The length of tvme the Pwralysw has lasted. — ^If the 
loss of power has been persistent, and no improvement 
has taken place in spite of judicious treatment, the prog- 
nosis is unfavourable. There are, however, many cases 
in which reGaferj progresses to a certain point, and then 
ceases ; the paralysed muscle does not completely regair 
its former tone, and a slight strabismus with diplopia rr 
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mains. For sack potieiitB much may be done b j local 
treatment. 

Treatment — U the paialjvis is due to sypbilisi, rheuma- 
tism, or goat, the patient most be treated eonstitnlionally, 
with the medicines suited to these special diseases. In 
most cases benefit is gained firom small and repeated doses 
of the iodide, or the iodide auid bromide of ^tassium 
(F. 80, 86), or of the iodide of potassinm oombmed with 
iron (F. 801). The bowels shofdd be freeij opened b^ a 
purgatiTe; and connter-irritation may be nsed behind 
the ear, either by mbbing in a stimahding liniment, or 
by applying a small blister. In syphilitic cases, pil. hy- 
drarg. snbdiloridi comp. gr. 5 may be given every other 
night for a short time, or a little of the nngnent. hydrar^. 
may be mbbed night and morning into the temple of the 
affected eye. Where reflex irritation may be reasonably 
expected to be the cause of the paralysis, as in certain 
cases of palsy of the sixth nerve, the sonroe of the mis- 
chief most be sought for in some functional derangement 
of abdominal viscera The important connexion between 
the sixth nerve and the sympathetic is, I think, quite 
sufficient to account for its being prejudicially influenced 
by visceral irritation. 

To relieve the diplopia, which is so distressing to the 
patient, the affected eye should be excluded, either by 
being covered with a bandage, or by the use of a pair 
of spectacles with large curved glasses, one of which 
has been completely darkened. In certain cases, prisms 
are of the greatest service in uniting the double images, 
but it must be remembered in using them, that they vnll 
have to be repeatedly changed, as the palsied muscle re- 
gains its power. For the internal strabismus, from para- 
lysis of tne external rectus, the prism must be placed 
with its base outwa/rds ; and for the external strabismus, 
from paralysis of the internal rectus, the prism must be 
used with its base vivwa/rds. 

When the paralysis is probably dependent on a local 
affection of the nerve, as from some rneumatic or gouty 
effusion, faradization is often of the greatest service, but 
it should not be recommended if there is any reason to 
suspect cerebral disease. 

Under one or other of the methods of treatment I 

have described, the majority of the cases of palsy of one 

of the ocular nerves will steadily progress to complete 

^very. There are, however, occasionally instances 
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wHen tHe remedies fail, and the muscle having regained 
a certain amount of power ceases to improve. When this 
happens and the strabismus and diplopia have continued 
stationary for some months, an operation maybe per- 
formed with advantage, to restore the balance of power 
between the muscles. If the paralytic strabismus be 
divergent, the external rectus may be divided ; and 
should this fail, the internal rectus may be brought for- 
ward, as recommended in the article StbjlBismus, page 
252, If, however, the remaining strabismus be conver- 
gent, the internal rectus may be divided. 

Involuntary Oscilla.tions of the Globes — Nystagmus 
— ^usually indicate an unsound state of the nervous system 
of the eye. They are frequently associated with congenital 
cataract, and with defective vision produced from any 
cause in early childhood ; they are also often met with 
in albinos. These rapid movements of the eyes are quite 
beyond the patient's control and continue without his 
knowledge. The oscillations are almost invaiiably hori- 
zontal, but cases have been recorded in which they were 
both vertical and rotatory. Mr. Soelberg Wells has 
related two cases of vertical nystagmus, and I have seen 
one patient in whom the oscillations were rotatory, the 
movements being caused by the alternate contractions of 
the superior and inferior oolique muscles. Notwithstand- 
ing the incessant oscillations of the globes, the power to 
move the eyes together in aU directions is unaffected. 
The division of the ocular muscles affords no relief to the 
constant oscillatory motions. In one patient, from whom 
I had occasion to remove a shrunken globe which oscil- 
lated in concert with its fellow, the muscles continued 
their alternating action, and jerked the conjunctiva to 
which their cut ends had become attached, in unison with 
the movements of the remaining eye. 

Treatment. — The only treatment which is likely to 
diminish the frequency of the oscillations is to improve, if 
possible, the sight, and this is one of the strongest reasons 
m favour of an early operation for congenital cataract in 
those cases where the opacity of the lens is sufficient to 
prevent the child discerning objects. When the cataract 
is thus complete, even though there may be no oscillatory 
movements, they may after a time be acquired, and the 
good effects of a future operation wiU be then diminished. 
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CHAPTER VIII. 

SPECIAL INJURIES OP THE EYE. 
FOREIGN BODIES WITHIN THE EYE. 

The Lodgment op a foreign body within the Eye 
is one of the most serious injuries which can happen to 
that organ, and the importance of ascertaining correctly, 
as soon as possible after the infliction of an injury, whether 
there is a loreign body within it, cannot be over-estimated. 
The prognosis of the case rests entirely on the elucidation 
of this one point. 

Every penetrating wound of the globe should be spe- 
cially examined with reference to the possibility of there 
being a foreign body within the eye. 

The dangers of a foreign body within the eye are :— 

1. The nsk of the eye being completely destroyed by 
the inflammation which its presence may excite. 

2. If the eye has been destroyed by the inflammatory 
action which the foreign body has induced, the stump, or 
that which remains of the eye, will be liable to repeated 
attacks of inflammation so long as the foreign body con- 
tinues embedded in it; and with each attack there will 
be an increased danger of the other eye becoming affected 
with sympathetic ophthalmia. 

All the evidence we can collect may be in favour of 
there bein^ a foreign body within the eye; yet if we 
cannot see it, and we have no reason to believe that it is 
buried within the lens, we must wait for svmptoms, and 
treat them as they arise. The progress of the case will 
as a rule quickly determine whether there is a foreign body 
within the eye, although in some exceptional instances it 
excites but httle if any irritation. 

The symptoms which strongly favour the presumption 
that a foreign body is within the eye when a careful 
examination fails to detect it, are : — 

a. An increase or a continuance of the inflammation 

'marily excited by the injury in spite of all the reme- 
agents which may have been used to arrest it. 
If the first inflammatory symptoms have subsided, 
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tbe contmnanoe of a sabacate choroido-iritis or choroido- 
retimtis munfluenced bj proper local and constitutional 
treatment. 

7. The non-nnion of the corneal wonnd, when the 
cornea has been the part of the eye involved in the in- 
jury ; or the only psuidal closure of the wound, leaving 
a fistula through which there is a constant drain of the 
aqueous, causing the iris to lie in contact with the 
oomea^ 

3. Severe and continued pain in the eye, unpropor- 
tioned to the apparent exifiting inflammation, and un- 
alleviated by the ordinary local applications and medi- 
cines. 

Treaiment of Foreign Bodies within the Eye. — In all 
cases of a foreign body within the eye, the treatment un- 
doubtedly is, if it can be seen and the removal of it is 
practicable, to take it away. But the object may 
be so placed that it can Jbe seen, ^et from its situa^ 
tion an attempt to remove it will incur a risk of loss 
of the eye, or from the difficulty of reaching it, the 
operation will probably fail : how then should we act P 
My answer to this is : — 

1. K it is creating irritation, endeavour to remove it, 
as, though failure may be the result, yet a chance has 
been afforded to the eye, which, had it been successful, 
might have saved it. 

In all cases where the surgeon deems it right to attempt 
the removal of a foreign bady from within the eye, he 
ought to have a discretionary power, that if he fail to 
find it, he may remove the globe whilst the patient 
is still under chloroform, if circumstances render it ad' 
visahle. 

2. If, however, the foreign body is creatiDg no irrita- 
tion, and there is a fair amount of vision, and an at- 
tempt to remove it would greatly hazard the eye, it 
should be left alone; but the patient should be either 
kept under constant observation, or be cautioned that as 
soon as any symptoms of irritation show themselves 
either in the injured or the sound eye, he must seek the 
aid of his surgeon. 

In every case where the eye is destroyed for visual 
purposes by the inflammation induced by a penetrat- 
ing wound, and there is reason to believe that a foreign 
body is lodged within the globe, the only treatment to be 
adopted is to excise it. it has ceased to be an organ 
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of vision, and at some fature period it may, and very 
probably will, become a source of much danger to the 
sound eye. 

INJURIES OF THB EYE FROM ESCUAROTICS. 

Quick Lime, or lime before it has been slaked by the 
addition of water, is the most destructive agent that can 
come in contact with the surface of the eye.' If it is in 
sufficient (juantity, and is allowed to remain long enough 
in apposition, absolute destruction of the part ensues, a 
slough follows, and complete loss of the eye is a not in- 
frequent result. In the smallest quantity it is a most 
powerful irritant: a spasmodic contraction of the orbi- 
cularis tightly closing the lids upon the globe, fand a 
copious flow of tears, follow the introduction of even a 
particle of lime into the eye. The epithelium is at once 
whitened and destroyed, and a^sharp clear line will indi- 
cate the boundary of the part which has been affected by 
the lime; outside this boundary the conjunctiva is ex- 
cessively red and more or less chemosed; and the lids, 
if the injury is severe, are oedematous. 

If the epithelium only is destroyed, it will be replaced, 
and no markings of the injury wiU remain ; but it is 
seldom, if ever, that the action of unslaked lime is thus 
limited ; the whole thickness of the tissue with which it 
comes in contact is usually destroyed by it, and dense 
contracted cicatrices are the result. 

MoETAR, Lime, Plaster, and the other combinations 
of lime used for building purposes differ only in degree 
from lime in the way in wmch they affect the eye. Their 
action is not quite so rapid or so acute as unslaked lime ; 
still, if they are allowed to remain a sufficient time in 
contact with the eye or with the conjunctiva of the lids, 
similar results are produced ; sloughs may be formed, and 
suppuration ending in complete destruction of the eye 
may follow. 

Treatment of Injuries from Lvme, Mortar, etc, — The first 
course to be adot)ted is to remove as quickly as possible 
every particle oi lime from the eye, and at the same time 
to arrest the further destructive action of any fragments 
which maybe still sticking to the conjunctival epithelium. 
For this purpose a little sweet oil should at once be 
^'•opped into the eye, and the upper and lower lids being 
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everted in turn, the bits of lime shoald be gently lifted 
u,va,y viith a fine Bpatola. or apnd. Having removed ttil 
that can be seen, the upper hd being everted and the 
lower one drawn down by the finger of an aesiBtant, a 
stream of tepid wat«r should be gently syringed over the 
front of the eye and the inner Bnrfaces of the lids, ao as 
to wash away any small pieces which may have escaped 
notice; but before closing the lids, two ortnreemoro drops 
of oil should be dropped into the eve. If the patient is seen 
by the surgeon very early after vie accident, the eje may 




The woodcut repreeeatii \he nppeanuice pivduced by 
an injury io the eje from some freah mndo mortar, which 
was thrown into the eye the day before tha boy was 
brought into the hoapital. On his admission the con- 
juuctiTal surfaces of the lower half of the glolie, and of 
the lower lid, sesoied quite destroyed ; the epithelium 
was of a. jellowiEth-white, and looked in a Hloughing 
state. Nearly the upper and oater half of the cornea 
was cleiir and uninjured, but the remuinder of it was 
bluish-white, and semi-opaque. A portion of the con- 
juDotiva ci the upper lid was also involved in the injury. 
A good deal of mortar waa still sticking to the aurfaca of 
the eye, and lying beneath the lids. When the lad left 
the hospital there was a large Beehy cicatrix of the con- 
junctiva which eitended from the caruncle on to the 
cornea, the lower and inner third of which waa covered 
by it. The rest of the comaa waa clear. There ttaa a 
circular pupil whith acted well. The lower lid, the eje- 
loshea of which I excised on accouDt of the entropion, 
was united to the globe. 

be Bjrringed oat with a little weak vinegar and water, or 
the dilnte acetic acid e^d water, about the strength of 
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one drachm to one and a half onnces of water. An ace* 
tate of lime is than formed, which is innocuous ; hnt for 
this treatment to do good, it must he resorted to imme- 
diatelj after the introduction of the lime ; and as snch 
a chance is rarelj afforded the surgeon, the nse of olive 
oil in the first instance will generally be foond pre- 
ferahle. For the first two or three days after the injnry 
cold and soothing apphcations are beat suited ; cold wat^ 
dressings may he apphed over the closed hds, or a lotion 
of belladonna may be anhatituted if the e^e is very 
paiufnl. Opiates should he given at night if the pain 
prevents sleep. 
BuBirs AKD Scalds of the EiB.^Eot fluids, accord- 




The woodcut repi«Miita the effects of a bum of the 
Gje from a iplash of molten leitd. The man, a plumber, 
was CBTTjing a pot of melted lead, when hie foot slipped 
over a piece of wood and soma of the molten metal 
eptashed np into the eye, and was moulded to Uie part 
againet which it rested. The patient made a good re- 
covery, and was discharged from the hospital with the 
eye io the condition sbown in the woodcat. The enter 
half of the contea was leucomatouB, there having heen 
a superficial loss of the true corneal tissue, but the ianer 
half of the cornea was quite clear. There was no Bjm- 
blepharon, and the movements of the eye were perfect. 

ing to the intensity of their heat, redden, voeicate, c 
'fven destroy the conjunctival surface of the eye or lid 
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witli which they come in contact. They produce the same 
immediate effect on the conjunctiva of the eye as they do 
on the skin covering the body; but the delicacy of the 
textures of the eye and the inmortance of the mtegrity 
of each for the well-doing of the whole, render what 
would be a slight scald elsewhere, a severe injury to 
the eye. 

Treatment — When the patient is first seen, a few drops 
of olive oil should be dropped into the eye ; the lids 
should be then gently closed, and some cotton wool laid 
loosely over them, which should be kept in its place by a 
single turn of a light bandage. 

The droppinff oi oil into the eye may bo repeated two 
or three times during the day, and each time the bandage 
is removed the eye and lids should be washed with a gly- 
cerine lotion (F. 46) free of any discharge which may have 
accumulated. 

If the lids are severely burnt or scalded, previously to 
applying the cotton wool, lint soaked in carron oil or 
equal parts of lime-water and linseed oil, should be laid 
over them ; but if the burn or scald is only slight, a little 
ung. cetacei on lint will be sufficient. Opiates should be 
given internally if the patient is suffering much pain : 
they not only give ease and procure sleep, but they exer- 
cise a specially beneficial control over the suppurative 
action which has to follow. 

Stbong Sulphuric and Nitbic Acids act chemically 
on the tissues of the eye, and if in sufficient quantity 
cause disorganization of the parts with which they are 
brought in contact, producing superficial or deep sloughs. 

The action of a strong acid on the eye, even in the 
smallest quantity, is that of a powerful irritant ; it pro- 
duces great pain and smarting, more or less oedema of the 
lids, and a constant flow of tears with intolerance of 
light, which may last for many days, even though the 
actual injury inflicted does not extend beneath the epithe- 
lium of the ocular conjunctiva. 

The rapid flow of tears, however, which the irritation 
of the acid instantly excites^ quickly dilutes it ; and if it 
is only a drop or a small splash which has entered the eye, 
the injury which it inflicts is comparatively slight and 
completely remediable. 

TreaPment of Injv/ries from strong Acids. — If the patient 
is seen very shortly after the accident, the eyes should be 

T 
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gently syringed ont with some weak alkaline solation» 
Bach as potass® bicarb, or sodsB sesqnicarb. gr. 5, aqnsd 
destillat. ^ 1, to neutralize any acid which may yet re- 
main ; or if this cannot be at once obtained, tepid water 
should be used. A little olive oil should be then dropped 
into the eje, and this may be repeated two or three times 
a day if it gives ease. The Hds being closed, a layer of 
cotton wool shoidd be laid loosely over them, and a 
single turn of a bandage passed round the head to keep it 
in its place. 

When the lids are much burnt with a strong add, an 
alkaline dressing should be used for the first twenty -four 
hours, and lint dipped in the liniment, calds cum cret& 
(F. 30), should be laid over them, then a layer of cotton 
wool, and a turn of a bandage over the whole to keep aU 
in situ. The ordinary carron oil or equal parts of lime* 
water and linseed oil may be afterwards substituted for 
the chalk dressing, and continued until the sloughs begin 
to separate. 

Vinegar, dilute Acetic Acid, or any of the weak or 
dH/ute a^dds, act as irritants to the eye ; and although they 
do not immediately destroy any of the tissues with which 
they may be brougjht into contact, yet they often rive 
rise to an ophthabma which is the cause of much suffer* 
ing, and in some instances even of danger to the eye. 
The primary treatment recommended in the cases of in- 
jury from strong acids is equally applicable to those occa- 
sioned by the weak or tne dilute. If seen early, the 
alkaline solution should be used, and afterwards either 
soothing or astringent applications, to allay irritation, 
and to check, if necessary, undue secretion from the con- 
junctiva. In all injuries to the eyes from chemical agents, 
a solution of the antidote should be first used, if the 
patient is seen sufficiently early to render its application 
of service. As in the cases of injury from an acid, an 
alkahne solution was recommended ; so in those from a 
strong aUcali, such as caustic potash or soda, an acid 
solution of one drachm of vinegar, or of the dilute acetic 
acid, to one and a half ounces of water, should be 
syringed over the front of the eye and palpebral surfaces 
of the lids. 
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INJURIES FEOM PBECUSSION CAPS, GUNPOWDER, 

AND SMALL SHOT. 

Percussion Ga/pa. — One of the most frequent sources of 
injuries to the eye from the use of guns, which is met with 
in cm? practice, is from fragments of percussion caps 
flying off when they are exploded by the liammer of the 
gun . This accident very rarely happens when the caps are 
of the best quality, sucn as are sold by respectable gun- 
smiths for ordinary sporting purposes. It is almost 
invariably occasioned by toy guns, bought as playthings 
for children, or used by itinerants at fairs and other places 
of public resort, for firing at a td.rget for nuts. These 
common percussion caps are sold at a very low price, and 
are made of a brittle alloy instead of the best copper. In 
their explosion small scales are detached from tnem and 
driven with such velocity that if they strike the eye they 
usually penetrate it. Unfortunately, the victim of sucn 
accidents is more frequently some by-stander or passer-by 
than the person who is shooting. In nearly every case, 
total loss of the eye is the idtimate result of the mjury, 
and in several which have come under my care, the end 
has been stiU more disastrous ; the other eye has become 
affected with sympathetic ophthalmia, and it also has 
been irreparably destroyed. 

Treatment — See Tbjsatment of Foeeign Bodies is 
THE Ete, page 269. 

Gunpowder.— The near explosion of gunpowder may 
affect the eye in four different ways :— 

1. By the concussion it produces when exploded in 
close contiguity toiihe eye. 

2. From the burning or scorching of the surface of the 
eye, and the lining membrane of the lids. 

3. From depositing in the external tissues of the eye 
specks of unexploded powder. 

4. From grams of powder being driven with sufficient 
force to penetrate the globe. 

Treatment of Qtmpowder Injuries, — ^The first object is 
to remove all loose powder, if there be any, from the sur- 
face of the eye, and from between the lids and the globe. 
This may be done by everting the lids and gently squirt- 
ing a stream of tepid water over the front of the eye, and 
the conjunctiva oi the lids with a syringe, or small india- 
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robber bottle, and afterwardis by liftiiig awaj, with a fine 
spatula or small scoop, ainj particles of powder which 
may be adherent from being entanjsled with mncns, or 
wiui the oonjnndival epitheHom. The cornea should be 
then carefully examined, and all the nnexploded grains 
which may be found embedded in it, should be removed 
with a fine needle or spud. Those granules which are 
lodged deeply in the true corneal tissue and are out of 
the field of vision, may be left if they cannot be easfly 
lifted away, as more harm will be done by injudiciously 
picking at them, than their presence can excite. 

Specks of nnexploded powder which are lying on the 
sclerotic surface of the eye may be removed, but no 
great effort should be pade to detach them, as, beyond 
the slightly unseemly appearance, they seldom if ever do 
harm. 

Having taken away all the nnexploded powder, a little 
castor or olive oil should be dropped into the eye and 
soothing applications used externally. A lotion of bella- 
donna (F. 33) will relieve pain, and by keeping the pupil 
dilated act beneficially in case any general inflammation 
of the eye should follow. 

Injubies fbom Small Shot, comhonlt used tor 
Sporting Pueposes. — The velocity and direction of the 
shot when it strikes the eye determine very much the ex- 
tent of the injury which it inflicts. 

1. Spent Shots, — If the shot is nearly spent , it may 
merely produce a slight concussion with ecchymosis of 
the conjunctiva, from which the eye may quickly recover. 
If, however, there should be some irritation, it may gene- 
rally be subdued by the application of two leeches to the 
temple, the u^e of the belladonna lotion to the eye, and a 
few days' absolute rest. 

2. Glancing Shots. — ^A shot at full speed may strike the 
eye in its transit without penetrating it, and leave a deep 
furrow which may very closely resemble a penetrating 
wound. 

3. Penetratvng Shots, — The lodgment of a shot within 
the eye will produce all the severe symptoms which have 
already been described in the section on Foreign Bodies 
WITHIN THE Eye. As a rule, the eye may be considered 
as lost after such an accident. The passage of the shot 
into the eye generally inflicts such irreparable damage on 
the different tissues through which it passes, that all sight 
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is at once eztingnislied. The eye at first becomes acutely 
inflamed, and occasionally suppurates ; but js^enerally the 
acute symptoms subside, and a low form of deep-seated 
inflammation sets in, which ends in softening and shrink- 
ing of the globe. So long, however, as the shot remains 
within the eye, it is a constant source of danger, and 
may at any time give rise to an attack of sympathetic 
ophthalmia in the sound eye which may cause its de- 
struction. See T&EATMENT OF FOBJSIQN BODIES WITHIN 

THE Ete, p. 269. 

EXCISION OF THE ETE, 

The patient should He on his back on a couch with his 
face towards the light, and the eyelids be separated by 
the stop-spring speculum. Witn a pair of flue 
single-toothed dissecting forceps a fold of the con- Fio.62. 
junctiva and subjacent fascia is to be seized close ^ 
to the cornea, and divided with a pair of blunt- 
pointed scissors, curved on the flat, as in fig. 62. 
Through this opening one blade of the scissors is 
to be passed, whilst the other remains external to 
the eve, and then with a few clips, the conjunctiva 
and msda covering the globe are to be cut through 
in a circle around the cornea. An ordinary stra- 
bismus hook (fig. 58, p. 249), is then to be intro- 
duced in turn beneath the tendons of each of the 
recti muscles, which are to be divided with the 
scissors close to their insertions in the sclerotic. 

Having made certain that the recti muscles are 
completely divided, one finger of each hand should 
press back the tissues on either side of the eye, so 
as to push the ^lobe forwards and partially dis- 
locate it throng the opening which was made in 
the conjunctiva at the commencement of the ope- 
ration. By this simple manoBuvre, the next step, 
the divilsion of the optic nerve, is facilitated. The 
cut end of the tendon of either the internal or external 
rectus muscle should now be seized with the forceps, and 
the eye drawn over to one side, whilst the scissors with 
the blades shut and the curve towards the globe are 
passed backwards between it and the surrounding tissues^ 
As they round the posterior curve of the eye, the blades 
should be opened, when, after gently urging them a little 
further onwards, the optic nerve ^nll come within theii* 



t7$ SPECIAL DfJUSEES 0F THE ETC. 

ffran>, and maj be then dmded. The eje ma j mm be 
bftea witb tbe fingers forwards, and the obliqiie mnedes 



or any other tisenee which maj be atin adherent cut 
throng with the idworBy and the operation win be oom- 
pletei 

When an the bleeding has ceased, the opening in the 
oonjnnctira^ throogh which the ere has heea enucleated, 
may be closed hj mrawing the eageB together with a fine 
thread whoch is passed through them at different points 
and then tied. This is a finish to the operation, and 
gives an appearance of neatness to it at the time. It is 
not, however, essential, as the parts are afterwards eom- 
pletelv drawn together hj dca&ization. In the excision 
of inmuned eyes it is j)OsitiTely prejudicial, as it prevents 
the free escape of mflammatory exudations, and thus 
&rours orbital cellulitis. 

Treaiment after ExoitUm of the Eye, — ^As a rule, the 
patient recovers so rapidly from this operation that but 
uttle after-treatment is required. A fold of wet lint should 
be kept over the lids, and all discharge from the wound 
carefully washed away from time to time with a little 
warm water gently syringed into the orbit with a glass 
syringe. The wound usually cicatrizes in from three davs 
to a week, but a slight muco- purulent discharge from tne 
orbit often continues for two or three weeks afterwards. 
This may be checked by a lotion of alum or tannic acid 
(F. 89, 49), which should be used with a syringe three 
or four times dail^. It frequently happens that on look- 
ing into the orbit the cause of the continuance of the 
discharge may be seen in a small fungoid ^anulation 
sprouting from the cicatrix of the conjunctiva. This 
snould be removed by a single snip with a pair of curved 
sdssors. 

If, however, instead of p^rogressing thus favourablv, 
symptoms of orbital cellulitis come on, warmth should 
be applied to the wound by frequent fomentations of hot 
water or decoction of poppy-heads, and afterwards by a 
linseed-meal poultice over the lids and brow. If the 
openinff in the conjunctiva has been closed bjr a suture, it 
should be at once removed. It is good practice in such a 
case to make a free incision through the wound in the 
onjunctiva into the cellular tissue of the orbit, so as to 

'e free vent to all inflammatory exudations as they are 

Lsed. By thus encouraging suppuration and favouring 

exit of the pus, the urgent symptoms will probably be 
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at once relieved. The bowels should be freely acted on 
by a pnrgative, and the patient should be kept very quiet 
in a darkened room. It is seldom that any untoward 
symptoms follow the operation of excision of the eye. 

Abtipicial Eyes. — ^In an ordinary case from six weeks 
to two months after the operation is the best time for 
commencing the use of a glass eye. Time should be 
allowed for complete cicatrization to be effected, and for 
all swelling and discharge to subside before an artificial 
eye is introduced within the orbit. 

One of the most frequent inconveniences produced by 
too soon wearing an artificial eye is a chrome conjuncti- 
vitis with a muco-purulent discharge, which is often very 
troublesome to arrest. Another and a more serious annoy- 
ance is an inflammation of the conjunctiva and submucous 
tissue in the line on which the edge of the artificial 
eye rests, sometimes going on to ulceration. As the re- 
sult of this, cicatrices are often formed, which render the 
adjustment of another eye very difBcult, and sometimes 
impossible. 

When a lost eye has been removed on account of the 
sound one suffering from sympathetic ophthalmia, an arti- 
ficial eye should not be allowed until au the sympathetic 
symptoms have been arrested, and the eye has remained 
quiet for at leaet BIT months. 

The following excellent rules are given to the patients 
at the Eoyal London Ophthalmic Hospital who have had 
the misfortune to lose an eye. 

Instructions tor Persons wearing an Artificial 
Eye. — It should be taken out every night, and replaced 
in the morning. 

To take the Eye out — ^The lower eyelid must be drawn 
downwards with the middle finger of the left hand ; and 
then, with the right hand, the end of a small bodkin must 
be put beneath the lower edge of the artificial eye, which 
must be raised gently forwards over the lower eyelid, 
when it will readily drop out. At this time care must be 
taken thatthe eye does not fall on the ground, or other 
hard place, as it is very brittle, and may easily be broken 
by a tall. 

To put the Eye w. — Place the left hand flat upon thf 
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forehead, with the fingers downwards, and with the two 
middle fingers raise the upper eyelid towards the eye- 
brow ; then, with the right nand, push the upper edge of 
the artificial eye beneath the upper eyelid, which may 
now be allowed to drop upon the eye. The eye must 
then be supported with the middle fingers of the left 
hand, whilst the lower eyelid is raised over its lower edge 
with the right hand. 

After it has been worn daily for six months, the polished 
surface of the artificial eye becomes rough ; when thia 
happens, it should be replaced by a new one. Unlesa 
this is done, uneasiness and inflammation may result. 



OHAPTEE IX. 

DISEASES OF THE LACHRYMAL APPARATUS, 

Epiphoba or a watery eye is an overflow of the tears. 
This overflow is not caused by an undue secretion of the 
lachrymal gland, but by some imperfection in the lachry- 
mal apparatus, through which the escape of the tears 
is retarded ; they consequently accumulate in the laeus 
at the inner angle of the eye, and from time to time flow 
Over the margins of the lid on to the cheek. The ex» 
posure of the eye to cold or wind aggravates the epiphora 
by stimulating the lachrymal gland to an increased secre- 
tion of tears. Epiphora may arise — 

1. From a displacement of the punctum without any 
mechanical obstruction in the canahculus, lachrymal sac, 
or nasal duct : — 

a. In old people a relaxed orbicularis frequently 
allows the lower lid to f aU from the globe, and 
become slightly everted, and thus to draw away 
the punctum from its proper position with respect 
to the globe. 

p, A similar result is seen in lippitudo, p. 294, and 
in all cases of ectropion of the lower hd. 

2. Obstruction of the canaliculus :— 

a. From closure of its opening into the sac. 
p. From some foreign body (frequently an eyelash) 
or from a small chalky concretion. 
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y. From a tarsal cyst or stye pressing upon the 
canaliculus. 
3. Obstruction in the lachrymal sac, or nasal duct : — 
a. From blennorrhooa or chronic inflammation of the 

sac. 
/3. From dacryo-cystitis, or acute inflammation of 

the sac. 
7. From stricture. 

d. From mechanical obstruction by tumours. 
Treaiment, — As epiphora is to be regarded only as a 
symptom of derangement in some part of the lachrymal 
apparatus, the cause must be flrst detected, and then 
endeavours made to remove it. When the punctum is 
displaced, the canaliculus should be slit up, and means 
should be taken to restore the lid, if diseased, to a healthy 
state, or if everted, to its normal position. 

Foreign bodies or concretions in the canaliculus should 
be extracted. Sometimes this can be accomplished with 
the aid of a pair of iris forceps without any cutting ope- 
ration; but if not, the canaliculus must be laid open, 
when aU difficulty will be removed. The treatment of 
the other causes of epiphora which have been mentioned, 
will be found under tneir respective headings. 

Chronic Inflammation or the Lachetmal Sac — 
Blemiorrhcea — Tv/mottr of Sac — Mucocele — is a disease of 
slow progress and long duration. The patient generally 
is unable to say when it commenced, so long has he suf- 
fered from a watery eye ; but an increase in the severity 
of the symptoms has induced him bo seek advice. This 
is the tale of a large number of such cases. 

Syriwtoms, — Constant epiphora. The finger placed 
over the membranous portion of the sac, will detect a 
fulness, sometimes amounting to an absolute protube- 
rance, and a moderate pressure on this will cause a re- 
gurgitation of thick viscid mucus or muco-purulent secre- 
tion through one or both puncta. The degree of distension 
of the sac varies .with the duration and severity of the 
disease. In some cases there is a mere thickenmg and 
dilatation of the upper extremity of the sac which may be 
felt with the finger just below the tendo palpebrarum ; 
whilst in severe and long-standing cases the sac is so 
enlarged as to be expanded along the border of the orbit, 
and to appear as a tumour the size of a bean, corre- 
sponding in position to the inner half of the lower lid 
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ftwM tb> Luwili"! emdation from the canalicnli, the eye 
Im«oiiim irritable, the caruncle ral, and the 
* "■ •dg«* of the lid eiooriated. The Bight ia aUo 
finMMiUj dimmed from films of mnoiiH floating 
in Uie tears across the cornea, and the patient 
ntroablcd bj having lepeatedly to wipe away 
the acenmnlated tears from the inner angle of 
the eye. 

Tnaimenl. — The first course to be pnrsned 
is to sht np the canalicnli, and examine with a 
probe the lachrymal sac and nasal dnct, to de- 
termine if there is a stricture or any other 
change in the mncoos track to aoconnt for the 
long-continued obgtmction and discharge. 

A etrictnre may exist in three places : — 

a. At the point where Hiie oanalicnlns joins 
the sac 

p. At the line of junction of the lachrymal 
sao with the nasal duct. 

y. Close to the opening of the nasal dnct 
into the nose. 
_ The first and second are the most freqnent 
sites for stricture. 

a. A stricture at the point where the canali- 
;> coins joins the sac is recognised bytheobatmc- 
tion the probe meets with as it is passed on- 
wards ; instead of entering the sac and striking 
against the internal bony wall of the caua£ 
its progress is arrested by the outer membra* 
nous wall of the sac, which when pressed upon 
hj the point of the probe, draws inwards the 
margin of Uie lid, and imparts a feeling of 
elastic resilience. For snch a case the following 
course should be adopted. A guarded kni6 
ahould be psased as a probe along the slit-up 
canaliculaB nntil it reaches the sac, when failing 
to find the opening of the duct, the guard is to 
be drawn back, and with a little pressure the 
point of the blade will be made to enter the 
membrononH portion of the canal. A free 
opening should now be mode in the sac, and tha 
knife naving been withdrawn, the narrow end 
of a Weber I conical Boand (fig. 63) ahoold be 
throQgh the wound into the lachiymal canal. The 
■hoold be seen doily for the first few days after 
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the operation, and afterwards every third or fourth day, 
in order to insert between the lips of the wound a Weber's 
sound, or Bowman's dilator, to Keep the opening in the 
sac from closing during the cicatrizing period. 

In such cases I frequently now use a style (fig. 64) 
made of soft silver which can be easily bent to any curve 
to facilitate its introduction. A probe should be 
first passed to measure the lachrymal canal, and Fio. 64. 
the style should be then cut to such a length that 
its end may rest on the floor of the nose whilst 
its bent extremity lies on the edge of the Hd. If 
the style does not create much irritation, it may- 
be worn continuously for a week or ten days ; it 
should then be removed every two or three 
days, and left out for a few hours, but a^ain re- 
introduced ; ultimately before the style is aban- 
doned, it maj be worn only at night and removed 
in the mormng. In this manner a callous open- 
ing may be formed which will never close. 

There is one danger in usinff a style — if it be 
cut too short it may slip into fiie sac. This acci- 
dent may be avoided by following the directions 
I have given ; but if it should occur and the style 
cannot be withdrawn through the aperture by 
which it was introduced, the lachrymal sac must 
be laid open extemaUy, and the style removed by a pair 
of forceps. The possibility of the style slipping mto the 
sac is lessened, if,^s suggested by Mr. Critchett, 
its extremity be curved more into the form of a Fjg. 66. 
hook than is shown in the woodcut. 

p. If the stricture should be at the junction 
of the lachrymal sac with the nasal duct, a probe 
should be introduced twice a week until it passes 
with facility; or the narrow end of Weber's 
conical sound may, with a little steady, pres- 
sure, be urged through the stricture, and by a 
rapid dilatation assist the progress of the cure. 
It is to these cases that Dr. Stilling's plan of 
incising internally the mucous membrane of the 
lachrymal canal seems suitable. The canaliculus 
having been laid open in the usual way, he first 
passes a Weber's conical sound (fig. 63), to ascer- 
tain the position of the stricture and also to dilate suffi- 
ciently the opening in the membranous sac to allow o' 
the easy passage of his knife (fig. 65). Having withdraw 
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the Bound, lie introduces his knife, with which he incised 
the mncons piembrane of the canal at the site of the 
stricture in three or four different places until the 
blade can be freely turned in all directions. If after 
haying dUated the stricture, a mnco-purulent discharge 
continues, the sac should be washea out two or three 
times a week with an astringent lotion (F. 39, 49). 

My own experience is against this mode of treatment* 
as it is very severe, without any corresponding advan- 
tage. 

Mr. Couper speaks favourably of probes made of the 
LoymvnaHa digitata, which he has used to dilate the 
stricture. After their introduction they rapidly absorb 
moisture from the canal, and swell out to three or four 
times their original size. 

y. When the constriction is at the lower end of the 
nasal duct close to its opening into the nose, the stricture 
should be rapidly dilated at &e first introduction of the 
probe by a steaay forcible pressure, and the communica** 
tion with the nose be at once restored. A probe should 
be afterward^ passed a few times, at intervals of two or 
three days, to keep the orifice open. 

In those cases where there is much distension of the 
sac, it will be necessary to persevere in washing out the 
lachrymal canal with an astringent injection, and at the 
same time to give the patient some shghtly stimulating 
lotion (F. 19, 20), to drop twice a day into the inner angle 
of the eye. By steadily continuing tjiis treatment the 
dilated sac will usually shrink to its normal dimensions. 

On several occasions where the membranous portion of 
the canal was so dilated as to form a tumour which ex- 
tended beyond the centre of the lower lid, I have cut 
down upon the swelling, and excised the whole of its 
expanded anterior wall. The patients have made satis^ 
factory recoveries, but the process of cicatrization had 
generally been rather slow. It is an operation, however^ 
which is never needed except in extreme cases. 

Acute Inflammation or the Lachrymal Sac— * 
DobcryO'Cystitis — usually attacks only one lachrymal saC| 
although I have seen both involved at the same time. It 
is generally preceded by epiphora or watery eye, and it 
will occasionally follow an acute attack of catarrhal oph^ 
thalmiai when it appears as if the conjunctival infiamma^ 
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tion bad spread by an extension along tbe canalicnli to 
tbe mncons membrane of the sac. 

The symjptoms are most acnte — ^pain, beat, redness, and 
swelling over tbe sac, extending to botb the npper and 
lower eyelids, which are frequently so oedematons as to 
be closed over the eye. The j)ain is often excessive ; the 
sbghtest pressure with the finger on the sac being almost 
intolerable. These symptoms continue to increase, when 
suddenly the patient experiences a sense of relief. The 
inflamed sac distended with pus has given way, and the 
discharge has escaped into the cellular tissue l)etweenthe 
skin and the membranous sac. A superficial abscess is 
now formed, and the pus gradually makes its way to the 
surface, and points a little below the tendo palpebrarum. 
If the disease be allowed to progress untreated, the puru- 
lent contents of the sac are discharged through the 
ulcerated opening on the face ; the inflammation subsides, 
and the parts Sowly regain their normal appearance ; 
but frequently a fistula remains in the site of the wound 
which comnlunicates directly with the sac, and through 
which there is a constant flow of tears on to the cheek. 
The early symptoms of acut« inflammation of the sac 
closely resemble those of a severe attack of catarrhal 
ophthalmia, as they are often associated with a muco- 
purulent discharge from the eye ; but in all cases of doubt 
the pressure of tne finger over the lachrymal sac will, by 
the pain it produces, at once remove all obscurity. 

Treatment — Durinff the acute stage when pus is form- 
ing, fomentations of not water, or of decoction of poppy- 
heads, should be frequently used, and in the intervals a 
warm linseed-meal poultice may be applied over the part. 
As soon as there is reason to believe that the sac is dis- 
tended with pus, an external opening is to be made to 
give vent to it. An ordinary cataract knife should be 
made to enter the membranous sac a little below the 
tendo palpebrarum, and as the blade is withdrawn the 
incision should be carried downwards and outwards 
through the skin and deep tissues to the extent of about 
half an inch. A small strip of lint is then to be placed 
in the wound to prevent its edges uniting, and a linseed- 
meal poultice applied. In three or four days* time, when 
all the swelling has subsided, the canaliculi should be 
slit up, and one of Bowman's probes, or the narrow end 
of Weber's sound, be passed into the sac. If any strir 
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ture is dstaoted, the piobM on^it to be paoMd twice m. 
' t ohort tune. If »fter a forttught or t h r ee 

' ' '' ' txg» ahouM cantmne, the 
n asfaringent lotion (F. 3&, 
42, (if), uitbw with an iDdi»-nibtier borne with s praperlv 
cuuBtiuuted tabaiar noxde, or, what ia for better, with 
oats >>£ Weilit'a lochrjnul loc ■jringes- This operatioii 
Mbuulil ba npested twice a week until bO discharge 



FinuLA or tbs Luthxtiul Sac h one rf th« reantts 
whivh oecsaioBallj foUow acnte inflammation and abaceas 
of the IOC A •mail linaooa track eiiats between the sac 
twill the internment, throngb which the tears oose on to 
the cheek. I bare abo Men a lachTjinBl firtnla remain 
after the patient baa giren np the wearing of the old- 
faahicmed (tjle, which waa introdneed bj an opemag 
niade in the lae through the tlda jnst b^ow the t«ndo 
pwlpcbrirnm. Lachiymal firtnla is occasionally aeso- 
ciated with necrosa or cariea of the bonea'fbnung the 
laebrrma] canal. 

Treatment. — In all fiatnla connected with mncons canala 
the conne to be paraned ia, first to care the strictare and 
restore the macons track to a healthy state, and the 
fistala will then generallj dose of iteelf. Tbia mle holds 
good in lachrymal fiitnlte, and for thia pnrpoae the canali- 
cnli shonld be laid open, and a probe passed into the sac 
and naaal duct to aacertain if there ta any strictare or 
diaeaee of the bony walls. 

If a itrictDre be detected it mnst be dilated with probes, 
or with Weber's sound, in the manner already directed in 
page 2b2. Hhonld there be a chronic thickening of the 
mnooQS membrane, with a maco-pumlent discharge, the 
sao must be washed oat twice or tnree timea a week with 
an Bitriugent lotion by means of an india-rabber bottla 
or Wells's laohrymal syringe. If this treatment feil, the 
flstttla should be laid freely open into the sac with a 
nMunuit knife, the point of which is to be passed through 
l.lii' iiiil.iil'iiii opening on the face into the membranons 
]Mii'tiiiu ol' theoanal. Into the wound thus made a piece 
111' lint LH to be introdnoed, but it shoald be removed in 
Iwiiiity-fiinr hours, after which, the cat edges may be 
~>'"""'<1 tn unite. This treatment, combined with the use 
n and syringing out the sac, seldom fails to onra 
u. In thoae caaes, however, where the fistalouB 



TO SLIT UP THE CANALICULUS. 287 

opening on the face is large, as wHen a style has been 
long worn and afterwards abandoned, it will be often 
fonnd of service to pare the edges of the opening and 
nnite the raw surfaces with a line sntnre. 

Epiphora, fbom Mbchakical Obstruction by Tu- 
mours. — The cavity of the lachrymal canal may be par- 
tially or completely occluded by tnmonrs, which 
either take tneir origin from within the sac, or Fio. 66. 
from those which ^ow from the antrum, the 
nostril, or from the base of the skull. It would j 
be out of place here to discuss the nature and 
treatment of such growths ; they will be found 
fully described in works on general surgery. It 
is sufficient to indicate that epiphora may be 
caused by the presence of tumours either 
within, or in the neighbourhood of the lachir- 
mal sac, that the surgeon may not disregard the 
possibility of their existence in obstinate oases 
which have persistently resisted all treatment. 

To SLIT UP THE Canaliculus. — There are 
several ways in which this operation may be per- 
formed. 

1. The canaliculus may be laid open on 
Critchett's director (fig. 66). The patient being 
P« g. seated in a chair, the operator stands 
'^* * behind his head, and mtroduces the 
point of the instrument, which he holds 
between his finger and thumb, along the 
canaliculus, and then drawing the lid 
outwards with his ring finger to render 
the parts tense, he witn the other hand 
slits up the duct by passing a cataract 
kmfe along the groove of the director. 
Care should cQways be taken to keep 
the incision external to the caruncle, as 
if the edge of the knife as it is run 
along the director is turned too much 
towards the eye, the canaliculus will be 
divided only up to the caruncle, beneath 
which the remainder of the duct will 
tunnel, unless, indeed, the caruncle 
be divided, which it is always desirable 
to avoid. 
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2. The canaliculus may be slit up by Wecker's tnife, 
which consists of a fine blade of the shape and size repre- 
sented in fig. 67, with a minute button at its extremity. 
This is introduced into the punctum, and run along the 
caual, when, by slightly raising the hand and ^ving to 
the blade a cutting movement, it is made to divide the 
canaliculus to the extent required. 

3. The canaliculus may be laid open by a pair of fine 
scissors. 

Oblitbbation op the Lachrymal Sac is an operation 
which has been frequently performed by some continental 
surgeons of eminence in cases of obstinate chronic inflani- 
mation which have resisted other modes of treatment. 
Various means have been adopted for the purpose of 
destroying the mucous membrane of the lachrymal canal, 
such as laying open the sac by a free external incision, 
and applying to its interior either the actual cautery, the 
galvano-cautery, or nitrate of silver, potassa c. calce, 
chloride of zinc, or some other strong caustic. My own 
feeling is decidedly averse to this mode of treatment ; the 
few patients who have come under my notice, after having 
been submitted to it, having strongly prejudiced me against 
the operation. They have been illustrations of the diflBi- 
culty, well known to all practical surgeons, of destroying 
a mucous canal. In each case the lachrymal sac was not 
obliterated, but the nasal and canalicular openings were 
completely closed, and as a result there was a quantity of 
pent-up secretion which distended the sac, and formed a 
globular tumour below the tendo palpebrarum. There are 
few cases of chronic lachrymal disease which will not ulti- 
mately yield to well directed and continuous treatment. 

Eemoval op the Lachrymal Gland. — Mr. Zachariah 
Laurence, in No. 12 of the OjpMhalmic Review, advo- 
cates strongly the removal of the lachrymal gland as a 
radical cure for lachrymal disease. He states as the result 
of his own experience of this treatment in abscess of the 
lachrymal sac, "that afler a varying time the secre- 
tion of pus from the mucous membrane of the sac de- 
creases and finally disappears." After discussing fairly 
the merits of this operation, and the mode of performing 
it, he cites some oi the evil consequences which may 
follow. "In most cases," he says, "slight conjunctivitis 
'sues ; this in one case ran on to inflammation of some 
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of the deeper structures, whicli however gradually sub- 
sided under appropriate treatment, without inflicting any 
permanent injury to the eye. But by far the most serious 
result which may follow the operation is ptosis of the 
tipper eyelid. This was, in almost every case in which I 
observed it, of purely inflammatory origin, and gradually 
subsided spontaneously, but in a few instances it was 
apparently due to a partial division of the levator 
palpebrae." 

This operation, in my opinion, should never be per- 
formed for the relief of epiphora arising from disease 
of the lachrymal sac, as the evils which may result 
from it are greater than those which it is intended to 
cure. 

When from any cause it has been decided to excise the 
lachrymal gland, the operation adopted by Mr. Zachariah 
Laurence* may be performed. An incision is to be made 
immediately below the upper and outer third of the 
orbital ridge through the skin and the fascia connecting the 
periosteum of the orbit with the upper edge of the tarsal 
cartilage. The gland is then to be carefully felt for with the 
finger, and havmg made out the exact position, it is to be 
seized with a pair of hooked forceps and drawn forwards 
out of the wound, whilst its cellular connexions are 
carefully severed with the knife. Free hsBmorrhage 
often accompanies the operation, but the bleeding may 
generally be arrested by a stream of cold water from a 
sponge. The wound should not be finally closed until all 
blee£ng has ceased. 

Diseases op the Lachrymal Gland are extremely 
rare ; so seldom indeed is the gland aflected, that in the 
Eeports of the Eoyal London Ophthalmic Hospital for 
ten years, from 1857 to 1867 inclusive, out of a yearly 
average of over 12,000 new cases only twenty of " diseased 
lachrymal gland" are recorded. No doubt the lachrymal 
gland is often secondarily involved in malignant tunoours of 
the orbit, but this is apt to be overlooked from the fact that 
the gland is either excised unnoticed with the morbid 
growth, or else it is sloughed out by the action of the 
caustics which are afterwards used to destroy any por- 
tions of the tumour which may have been left behind. 



♦ Ophthalmic Review, No. 12, p. 367. 
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AlthotLgli the lachrymal, like all conglomerate glands, 
enjoys a special immunity from disease, yet it is not 
altogether exempt, and to those affections to which it 
may be subjected I shall now refer. 

Invlakmatiok or the Lachrymal G-lakd — Dacryo- 
adenitis — ^may be either chronic or acnte ; generally, how- 
ever, it is the former. It maj occur without any apparent 
cause, or it may arise from mjury. 

Symptoms. — ^When chronic there is tenderness and 
enlargement of the gland, which can be felt by the finger, 
beneath the outer part of the edge of the roof of the 
orbit. There will be probably also some cedema of the 
oculo-palpebral fold of conjunctiva and redness of the 
Hd. If tnere is much swelling of the gland, the eye will 
be displaced downwards and inwards. 

If the inflammation is acute there will be pain, 
redness, and swelling in the region of the gland, with 
oedema of the lid, and chemosis of the conjunctiva. These 
symptoms may subside under treatment, or they may go 
on to the formation of pus. 

Trea;tm/ent. — For the chronic inflammation of the gland 
small doses of the iodide of potassium (F. 80), or of the 
iodide of ammonium, may be given, and an ointment of 
ammonii iodid. gr. 30, adipis gr. 240, may be gently 
rubbed night and morning over the swelling. For the 
acute symptoms one or two leeches may be applied to the 
temple, and a warm linseed-meal poultice over the eye. 
If the inflammation should continue, and pus form, an 
incision should be made in the line of the orbit to give 
vent to it, as soon as there is sufficient evidence of its 
presence. 

Cysts op the Lacheymal Gland — Dacryops — may 
arise from acute inflammation and abscess, or from injury. 
Their formation is apparently caused by an obstruction 
more or less complete of one of the excretory ducts, in 
which the secretion of the gland accumulates : the waUs 
of the canal become distended, and a small elastic tumour 
shows itself in the locality of the lachrymal gland, over 
which the skin is freely moveable. In a paper by Mr. 
Hulke on this subject, in vol. i. of the " Ophthalmic Hos- 
pital Reports," he says : " The most characteristic and 
striking sign of dacryops is the sudden enlargement which 
\e tumour undergoes when the patient cries." If the 
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cyst attains a large size it may seriously interfere with 
the movements of the eyelid- 
Treatment — ^The most efficient method of deaHng with 
these cysts is by the establishment of a permanent nstnla 
on its inner or conjunctival surface, by which the tears 
may constantly drain away. For the mode of accom- 
plishing this, see Tkeatvent of Fistula of Lachrthal 
Gland, in the next section. An attempt to dissect the 
cvst out through an incision of the skin is apt to lead to 
the formation of a permanent external fistula. 

Fistula op the Lachrymal Gland — Dacryops fis- 
tulo8U8 — ^may be the result of an abscess of the lachrvmal 
gland which. has burst externally; or of a cyst of the 
^land or of an incised wound. There is a minute opening 
m the upper and outer surface of the lid, through which 
the tears from time to time trickle. 

Treatment — The edges of the fistulous opening may be 
pared with a fine scalpel, and be then brought together 
with a single wire suture ; or the end of a fine-pointed 
cautery, having been made hot, may be introduced into 
the fistulous orifice; or the galvano-caustic apparatus 
may be used in a similar manner. The plan oi treat- 
ment, however, which was adopted by Mr. Bowman, in a 
case recorded by Mr. Hulke,* was so successful that I 
will quote it in detail. " A single thread of silk was armed 
with a needle at each end, and one of the needles was 
introduced into the fistulous orifice in the skin on the 
outer surface of the eyelid, and carried for a short dis- 
tance upwards ; it was then made to pierce the fibro-car- 
tilage of the lid and the conjunctiva, and the thread was 
drawn out at the inner surface of the. lid. A similar 
manoeuvre was repeated with the other needle, and the 
thread was drawn out at the inner surface of the lid at 
the distance of a quarter of an inch from the first, and 
a little nearer the attached border of the lid. In tins 
way the cyst was pierced at two points by the thread 
which encircled in a loop the small intervening portion of 
tissue. The two ends of the thread were then brought 
out at the outer commissure, and secured upon the temple 
with a piece of sticking-plaster. The presence of the 
thread occasioned very slight annoyance; the conjunc- 

* Boyal London Ophthalmic Hospital Reports, vol. i. p. 288. 
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tiva lining the upper eyelid became a little swollen and 
injected, and tears continued to flow from the orifice in 
the skin, but less abundantly. Ten days afterwards, the 
thread was replaced by a thicker one, which produced 
more irritation, and the conjunctiva immediately around 
it became slightiy granular. An attempt was now made 
to close the aperture in the skin. It was drawn out with 
a forceps and cut off with scissors, together with the little 
piece of skin immediately around it. The edges of the 
wound were brought together with two serres fines, which 
were replaced on the evening of the same day by slips of 
plaster. When she was next seen, after an interval of 
four days, the wound had quite healed, and the fistula in 
the cutaneous surface of the lid had perfectly closed." 
In another week the thread was withdrawn, and the 
small bridge of tissue which had been encircled by the 
loop, cut out. "This opening in the conjunctiva con- 
tinued patent, and there was no further collection of 
mucus nor tears in the cyst." 

SniPLB Htpektrophy or Cheonic Enlaegbment or 
THE Lachbtmal Gland is occasionally met with. The 
enlarged gland forms an unsightly prominence in the 
npper and outerpart of the orbit. 

Treatment. — The unguent, ammonii iodid. gr. 30 ad 
adipis gr. 240, may be rubbed into the swelling night 
and morning, and small doses of the potass, iodid., or of 
the syyup. ferri iodid., may be given twice a day. Should 
this treatment have no effect, the unsightly prominence 
may be excised ; or the whole gland may be removed. 
In a case lately under the care of my colleague, Mr. 
StreatfeOd, he removed the protruding portion and left 
the remainder of the gland. The patient made a satis- 
factory recovery, and has since continued well. 

Sascoma of the Lachbtical Gland. — ^The only case 
which I have met with of this disease was in a poor 
woman, ast. forty-two, who was under my care in the 
Ophthalmic Hospital. The disease, she believed, com- 
menced about two months before she applied to the 
Hospital, on December Slst, 1872. There was then distinct 
proptosis ; the eye was bulged forwards and at the same 
time pressed downwards and inwards. A firm tumour 
ivld be distinctly felt with the finger at the outer edge 
the orbit corresponding to uie situation of l£e 
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lachrymal gland. The patient was kept a few weeks under 
observation, but as the proptosis increased she was in 
February admitted into the hospital. I then removed 
the lachrymal gland, with the new growth, by a single 
incision just below the upper and outer third of the orbital 
ridge. See Operation pos bemoying Lachbtkal Gland 
(p. 289). The patient soon recovered from the operation 
and was able to leave the hospital. She was relieved of 
all the previous suffering ; but as the result of the opera- 
tion she had complete ptosis, and palsy of the sixth nerve, 
so that she could not evert the eye. These evils were un- 
doubtedly caused by some laceration of the levator pal- 
pebrsB and sixth nerve in the removal of the tumour, 
which pressed upon those structures. The following is a 
report of the examination of the tumour by Mr. Nettle- 
smp, the Curator of the Museum : " The portion removed 
was a flattish tumour somewhat irregularly divided into 
about three or fourparts or lobes, oneof which was very firm, 
feeling almost like a nodule of scirrhus, while the others 
had a somewhat firmer consistence than normal lachrymal 
gland tissue. The entire tumour was about the same 
shape as the lachrymal gland, and consisted of the whole 
of that organ. It was however considerably larger in 
area, though not much thicker than the normal gland. 
A microscopical examination was made after moderate 
hardening in alcohol, and the growth proved to be a small- 
celled sarcoma of the lachrymal eland. The proper gland- 
tissue was sparingly scattered through the tun^nr, and 
much of it had probably become atrophied by plessure. 
The morbid growth appeared to start from the inter- 
foUicular connective tissue of the gland, where the normal 
nuclei became more numerous. A stac^e later showed 
these developed into spindle-shaped cells; after this it 
seems that most of the new elements remained stationary 
at the round-cell stage, so that in fact the bulk of the 
tumour was composed of small round or roundly oval cells 
squeezed tightlv together, and intersected wiui more or 
less strands of elongated cells and threads of normal fibrous 
tissue." 
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DISEASES OP THE ETELIDS. 

Tinea Tabsi is a disease of tlie follicles of tlie eyelashes. 
It is chronic in its progress, difficult to completely sub- 
due, and very recurrent. In the early stage the margins 
of the lid are red and irritable ; there is at first an ex- 
cessive secretion from the follicles of the cilia, which 
accumulates during the night, and causes the lids to be 
gummed together in the morning. As the disease ad- 
vances, the discharge becomes purulent and cakes into 
scabs, which adhere to the margms of the lids, and to the 
lashes. Small pustules then form at the roots of tiie 
lashes, and these burst and leave superficial ulcerations, 
which are generally covered with yellow crusts. The eye- 
lashes gradually fall out, and the edges of the lid lose 
their sharp outline, and become rounded, thickened, and 
everted. With the eversion of the tarsal borders, the 
punctum lachrymale is drawn away from the globe, and 
there is a slight but constant overflow of tears, which ex- 
coriates the hds and keeps up the redness and irritation. 
To this, the extreme stage of tinea tarsi, the term lippi- 
tudo has been applied. 

Tinea tarsi is very common amongst all classes, but 
especiatfr amongst the poor. It is frequently associated 
with deoility and constitutional derangement, and is one 
of the sequences of scarlatina, measles, and whooping 
cough. Patients who have once suffered from it are 
very apt to have recurrences when from any cause their 
health fails. 

Treatment — One of the most important elements in 
the treatment of tinea tarsi is strict cleanliness. The 
lids should be bathed with warm or tepid water night and 
morning, and all scabs of dried secretion be removed be- 
fore the application of any of the remedial agents. On 
going to bed a little of the unguent, hydrarg. nitratis 
dilut. (F.114 ), or of the unguent, hydrarg. oxidi rubri 
dilut. (F. 115) should be smeared on the tarsal edges ; 
and in the morning after the lids have been thoroughly 
cleansed from all the discharge which has accumulated on 
them during the night, they should be bathed with a mild 
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astringent lotion (F. 40, 42)* The lotion may be also 
used several times during the day. In children, when the 
eyelashes are very long, it is often of service to cut them 
off close to the lids with a pair of scissors, as the lids are 
more easily kept clean when there are no lashes upon 
which the discharge can cake. This plan of treatment is 
usually sufficient to cure a slight case of tinea ; but where 
there are superficial ulcerations or pustules at the roots 
of the cilia, other means must be adopted. Each morning 
after the lids have been freed from all discharge, a solu- 
tion of nitrate of silver, gr. 5 to gr. 10 ad aquas 5 1, should 
be applied with a camel' s-hair brush to the pustules or 
ulcerated spaces between the lashes; or they may be 
touched twice or three times a week with a stronger solu- 
tion of nitrate of silver, or with the diluted nitrate of 
silver points (F. 5). In the worst cases, where the edges 
of the lids are rounded, thickened, and excoriated, with 
the puncta drawn away from the globe, the canaliculi 
should be laid open in the manner directed at page 287 
so as to fonn conduits along which the tears may flow 
into the sac; and a weak solution of nitrate of -silver 
should be painted daily on the red excoriated margins. 
Where thers is great irritability and excoriation of the 
tarsal edges, I have found much benefit from the use of 
the lotio bcracis (F. 50). Whilst ordering local applica- 
tions to the lids, attention must also be paid to the state 
of the patient's health. Tonics of iron and quinine 
usually do good ; but in very chronic cases, accompanied 
with a thickened and eczematous state of the lids, small 
doses of the liquor arsenicalis given twice or three times 
a day will be ofben of service. It is, however, a medicine 
which should be seldom prescribed for young children. 

HoKDEOLUM— «<i/e — ^is a small boil on or near the margin" 
of the lid. It is closely connected with one or more of 
the cilia, and in some cases it seems as if the stye was 
simply a sxlppurating hair follicle. Generally only one 
stye appears at a time on the lid, but others are very apt 
to follow. A succession of them is indicative of an ener- 
vated state of health. 

Treatment. — In the very early stage, when the patient 
feels that a stye is coming, and before sappuration has 
commenced, I have thought that I have on several occa 
sions succeeded in arrestmg its progress by drawing once 
across the tender spot, on the tarsal edge a pomt of 
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the mitigated nitrate of silver (F. 5), or a earners-hair 
pencil charged with nitrate of silver, as directed at page 
.43. It is a remedy worth trying, as if it fails, the patient 
has in no way suffered. Dnring the advance of the stye, 
warm applications are best; fomentations with hot water, 
or the decoction of poppy-heads, and a warm ponltice at 
night covered with a piece of oil-silk. It is seldom 
necessary to punctnre a stye ; the pus will select its own 
site at which to point and make an exit for itself. The 
bowels shonld be cleared of all irritating matter by a pur- 
gative, and some tonic prescribed ; nsnallv the mineral 
acids with bark (F. 66), or qninine with tne perchloride 
of iron (F. 71), agree very well. In children, the pnlv. 
cinchonsB cnm soda (F. 132), or mist, cinchona (F. 122, 
123), or some preparation of iron (F. 128, 129) may be 
ordered. When all suppuration has ceased, the hds may 
be bathed with a slightly stimulating lotion (F. 42), and 
at bedtime a little of the unguent, hydrarg. nitratis dilut. 
(F. 114) may be smeared on the tarsal edges. 

Ec2EKA 07 THE Etelids frequently accompanies stru- 
mous comeitis and phlyctenular ophthalmia in chQdren. 
It is often associated with eczema behind the ear and 
sores about the nostrils. 

Treatment. — If the child is seen at the commencement 
of the disease, when the eczematous symptoms are acute, 
the bowels should be well acted on with a powder (F. 
138, 142) ; and a mixture should be given repeatedly 
during the day, with small doses of tartarated antimony 
(F. 120). The diet should be strictly regulated. The 
best local application will probably be the lotio boracis 
(F. 60) ; but if this should mil, a lotion with zinci oxyd. 
(F. 45) may be tried. Ointments generally irritate, and 
in most cases should be avoided, i^er three or four days 
the antimonial mixture should be omitted, aiid a prepara- 
tion of bark or iron be ordered (F. 122, 128.) 

Tbichiasis is an irregular displacement of the eye- 
lashes, some of which are inverted and often stunted in 
their growth. By their friction against the globe they 
cause severe irritation ; and when lie inverted cilia brush 
against the cornea, they render it nebulous and vascular. 
Trichiasis may be partial, that is, limited to a few lashes, 
or it may anect the whole row. For the causes and 
treatment of trichiasis, see the next section. 
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DiSTiCHiASis is when from some cause the btilbs of the 
cilia have been so Bhifted that there is a, diatinct double 
row of lashea. The inner row is naually tnmed inwards, 
and Bometimes bo completely, that the lashes cannot be 
seeu withont alightly everfing the Ud with the finger. 
Diatiohiasis may be partial, or it may iuTolve the whole 
of the cilia. ^ 

The eaaeee of both tricbiaBia and distichisHiB are puru- 
lent and granular ophthalmia. The contraction of the 
palpebral conjunctira, which takes place during the heal- 



aud an iuourvatioQ of the tarsal cartilage. 

Ihreaiment. — The best operation for severs o« 
chiasie or diatichiasis is exciBioii of the whole 
row of the cilia. The patient is thns n , 
and permanently relieved from a long feft 
trouble, and the disfignremont is very alight. 
It is uot to be compared with the unBighth- i 
ness produced by a baa of the oculo- 
palpebral fold of skin, which is the usnal 
result of those operations which endeavour 
to rectify the displaced lashes by shorten- 
ing the integument of the npper lid. It 
is seldom necessary to excise the cilia of 
the fower lid, as flie removal of a fold of , 
skin with the correapondinff^ portion of the | 
orbicularis will uaiitjly poffice. (See 
300.) In alight cases, where only a few 
cilia are a^cted, the distorted or displaced I 
lashes maybe pulled out with a pairof dlia I 
forceps (fig. 68), or they may be excised. If I 
the inverted laahea involve as much as half | 
the tarsal margin, it is better to excise th( 
entire row, as it is less noticeable than 
when half the length of the cilia have been 
removed. 

OpBaATioK TOR THE Ebmoval op the ( 
E1BLASHE8.— This oonsiata in first splitting 1 
the border of the tarsal cartilage, and then . I 
eicisiugthe thin wedge of it in which the i 
bulbs of the lashes are embedded. J 

The hd being drawn tense by one hand 
of the operator, with the other he makes a 
bng incision with a cataract knife along J 
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the inner or ocular edge of the loslies, and of a snffi' 

cient depth for the point ot the knife to pa«e berond their 
roots. A Becond incieion ia now ta be made on the 
outer surface of the lid jnst behind, bat parallel to the 
row of lashes, so as to out through the integument and 
the margin of the cartilage in et above the bulbs of the 
cilia ; the depths of the two mcisions will tbas meet, and 
the whole row of lasheB will be eicised. The cut Bnrface 
of the cartilage should now be carefully scanned over, no 
that if any of the bnlbs of the lashes have escaped ex.- 
cision they may be removed ; shonld any be left, new- 
lashes will Bpront again from them, and the object of t^e 
operation will not he completely fulfilled, as even a single 
eyelash brushing against the cornea will cause conside- 
rable irritation. The bnlbs of the lashes may be recog- 
nised by their appearing as fine black dots. 

Lastly, the skm ahoud be gently pressed over the cot 
edge of the carti- 
lage, and a compress 
of wet lint be applied 



«ned, for tbu edge of 
thecartilao^ is simply 
aplit, and the ttiin 
wedge of it removed A 
in which ths laches 
are implaotcd. 



To facilitate the per- 
formance of this opera- 
tion, either Snellen's eye- 
lid forceps (fig. 69), or 
the horn spatula (fig. 70), 
may when practicable ha 
used. If Snellen's forceps 
are Hclected, the lower 
blade should be gently 
inainuated beneath tlie 
upper eyelid as far as it 
will pass, and then with a few turns of the screw, a me- 
' 'lio clamp is made to compress firmly the circmn- 



ference of the lid with the eioeption of its tarsal border, 
which ia left free for the operator, Fio. 70. 

VariouB means have been tried 
for the deatmction of the hair fol- 
licles by cansticB, bnt the treatment i 
is only applicable to those cases I 
where the displacement of the I 
lasheH ia limited, and even then it 1 
is not verf satisfactorj. 

Dr. HerzenBtein* has recom- 
mended the use of a seton tor the 
, deatrnction of the bolbs of the cilia, 
and in cases of partial trichiaBis it 
seems a^phcable. One end of the 
thread is first introduced by a 
fine needle through the edge of the 
tarsal cartilage, and passing it up- 
wards snbcntaneonsly it ia brougiit 
ont at a point beyond the roots of 
the cilia, and ^^ain introduced 
through the same opening it is 
carried ouwar<^ beneath the skm 
aroand the bnlbs of the lashes to be 
destroyed, nntil finany it emerges 
on the edge of the lid m a line with 
the spot at which it first entered 
The two ends of the thread are now 
tied together, and they are allowed 
to remain until they cut their way 
out, by which time the hair bulbs 
are destroyed by suppuration 

Bhtbofion, or AS iNTBKaioH or 
THE Edge oe the Eyeuds —There 
are two forms of this disease 

o. The spasmodic entropion 

P. The chronic entropion which 
is dependent on structaral changes 
of the conjunctiva of the hd 

a. The apcutmodio entropion is 
due to a spasmodic contraction of 
the orbicularis. It may occur af(«r 



* Archiv. fUr Ophthalmologie, bd. xii. p. 76, 1866. 
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an injury ; or daring any affection of the eye, which is 
accompanied by mnch photophobia and lachrymation, 
and particularly if the eye has been for some time closely 
bandaged up. 

From the constant overflow of tears the tarsal border 
becomes red and excoriated ; and from the repeated spas- 
modic contractions of the orbicularis muscle, the edge of 
the lid becomes curled inwards — sometimes to such an 
extent that the eyelashes cannot be seen without first 
everting the tarsal margin by drawing it down with the 
finger. Spasmodic entropion is frequently seen after the 
operation for cataract, and especially in old people, with 
the skin of the lids loose and wrinkled. This inversion 
of the lashes is usually confined to the lower lid. 

For the treatment of this form of entropion, it is suffi- 
cient to remove a narrow strip of the skin, and of the 
orbicularis muscle, close up to and nearly the length of 
the margin of the lid. This is to be done by first pinching 
up a fold of the skin in a line with the lid by a pair of 
forceps, and cutting it ofi^ with a j)air of scissors. A cor- 
responding piece of the orbicularis is then to be seized 
with the forceps and excised in a similar manner. No 
sutures will be required ; but when all the bleeding has 
ceased, the edges of the wound should be gently pressed 
together, and a light pad of wet lint with a banda^ 
fastened over them. Complete union will be effected in 
two or three days. 

fi. Chronic entropion is caused by purulent and granular 
ophthalmia; by injuries of the conjunctiva of the lids 
from hot metal, mne, mortar, or any other escharotic 
which may have caused a destruction of a portion of that 
membrane. As cicatrization proceeds, the contraction of 
the conjunctiva causes the margin of the lid with its 
lashes to become inverted and drawn towards the globe. 
This folding in of the lashes is a source not only of great 
discomfort to the patient, but of danger to the eye. The 
continued brushing of the lashes against the cornea in 
every movement of the eye is apt to mduce a troublesome 
form of comeitis with ulceration, and will invariably 
after a time render the cornea nebulous and vascular. 

Treatment, — When the entropion is severe, and depen- 
dent on a thickened and contracted palpebral conjunctiva, 
produced by granular ophthalmia; or on cicatrization 
following an injury to that membrane from some escha- 
rotic, the only operation which will afford permanent 
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relief is the removal of the entire row of lashes. (See 
page 297.) Associated with the inversion, there is fre- 
quently a considerable contraction of the palpebral aper- 
ture. When this exists the external canthns shonld be 
first divided with a pair of scissors, and then a fine sntnre 
inserted between the divided conjunctiva and the opposite 
point of skin, in order to prevent the reunion of the 
edges of the incision. There are, however, many cases of 
entropion due partly to spasm of the orbicularis, and 
partly to a contraction of the palpebral conjunctiva. For 
this class, one or other of the numerous operations for 
everting the enfolded tarsal cartilage and rectifying the 
displaced lashes may be performed. 

Mr. Streatfeild recommends the following operation of 
" grooving the fibro-cartilage," a full account of which is 
given in vol. i. of the " Ophthalmic Hospital Reports," 

S. 125. " The lid is held with Desmarres' forceps, the 
at blade passed under the lid, and the ring fixea upon 
the skin, so as to make it tense and expose the edge of 
the lid. An incision, with a scalpel, is made of the 
desired length, just through the skin, along the palpebral 
margin, at a distance of a line or less, so as to expose 
but not to divide the roots of the lashes ; and then just 
beyond them the incision is continued down to the car- 
tilage (the extremities of this wouud are inclined towards 
the edge of the lid) : a second incision, farther from the 
palpebral margin, is made at once down to the cartilage, 
in a similar direction to the first, and at a distance oi a 
Hne or more, and joining it at both extremities ; these two 
incisions are then continued deeply into the cartilage in 
an oblique direction towards each other. With a pair of 
forceps the strip to be excised is seized and detached with 
the scalpel." 

Another excellent operation is one practised byArlt. 
He first splits the tarsal cartilage and severs the entire 
row of cilia from the subjacent parts as in the operation 
for excision of the lashes, page 297, but with this diffe- 
rence, that he leaves them still attached at each extremity 
to the lid. He then removes a fold of skin the length of 
the lid and adjoining the incision already made, and into 
the raw surface thus exposed he plants the row of cilia, 
leaving the skin connexion at either end to maintain their 
vitality until union is effected. A few fine sutures are 
inserted to keep the parts in situ. 

Graefe, Fagenstecher, and Snellen have suggested dif 
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ferent operations for the relief of entropion. A detailed 
account of each will be found in some of the copious 
treatises on the Eye which have been lately published. 

EcTBOPioN, or EvEESiON OP THE Eybleds, may be 
induced by either injury or disease. The worst and most 
intractable cases are those which are the result of injury 
either to the eyelid, or to the tissues in its immediate 
vicinity. When the ectropion is caused by disease, the 
lower lid is the one most frequently everted ; but when it 
is the result of accident, the upper lid suffers equally with 
its fellow. The deformity which ectropion produces is 
often venr great, and the cause of much annoyance, if not 
of actual suffering. In all except very slight cases, the 
eye having lost a part of its natural protection, is liable, 
from undue exposure, to attacks of recurrent inflamma- 
tion of its conjunctival surface. It also becomes what is 
commonly caUed a watery eye ; owing to the eversion of 
the eyelid the punctum is drawn away from the globe, 
and some of the tears are constantly flowing over the lid 
on to the cheek. Lastly, after the lid has been long 
everted, the conjunctiva is veiy apt to become changed 
in appearance and character. In some instances it grows 
almost cuticular ; whilst in others it becomes so hypertro- 
phied and granular as to acquire somewhat the look of a 
fungoid excrescence. 

Ectropion may be produced — 

a. By the cicatrization following the destruction of a 
part or the whole of the skin of the eyelid. 

/3. By the cicatrization of a wound in the neighbour- 
hood of the eyelids. 

7. By abscesses in the cellular tissue at any point near 
the margin of the orbit, and especially if associated with 
diseased bone. 

5. By the cicatrization following lupus. Both the 
lupus exedens and non-exedens wm cause very severe 
ectropion. 

In the cicatrization which follows an absolute destruc- 
tion of a portion of the integument, the loss is not re- 
placed by a regrowth, but the breach is chiefly repaired 
by a drawing together of the surrounding parts, borrow- 
ing as it were from the abundance of skm in the neigh- 
bourhood to close the gaj) which has been occasioned by 
the injury. The wound is thus greatly reduced in size, 
and that which yet remains open is repaired by the de- 
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velopment of a cicatricial tissue, which closely resembles 
the true skin, but differs from it in its^want of elasticity, 
softness, and vitality. 

If the wound be in the vicinity of the orbit, the con- 
traction which accompanies the healing process draws 
upon the tarsal edge of the lid, and gradually everts it. 
This contraction of the neighbouring skin towards the 
seat of the injury is not confined to the actual period of 
cicatrization, but continues for many months afterwards, 
increasing the extent of the ectropion, whilst it diminishes 
the size of the cicatrix. 

When the ectropion is caused by an abscess near the 
margin of the orbit, very little if any of the skin may 
have been involved in the suppuration. The ectropion 
is then dependent on a portion of the cellular tissue 
having been destroyed by sloughing, and the skin be- 
coming drawn and adherent to the parts beneath, in- 
stead of gliding smoothly over them. With the contrac- 
tion of the akin towards the cicatrix of the subjacent 
cellular tissue, a pull is exerted upon the eyelid, which 
will first draw down its tarsal edge, and then gradually 
evert it. 

Two forms of ectropion may be recognised, either of 
which may be produced by the same cause, the difference 
being only in degree. 

1. Where there is a paHial eversion of the eyelid, with 
a thickened and fungoid condition of the conjunctiva. 

2. Where the eyelid is enti/rely everted, its conjunctival 
surface being completely exposed. 

The first form is most frequently caused by the cicatri- 
zation of a wound in the neighbourhood of the eyelids ; 
whilst the second is generally the result of an aosolute 
destruction of a portion or the whole of the skin of the 
lid itself. 

Treatment of Ectropion, — I will first describe the 
changes which an ectropion produces in the relative posi- 
tion of the different parts of the eyelid, and then consider 
the mode of treatment applicable to each. 1. The eyelid 
is more or less everted. 2. As a consequence of the ever- 
sion, the punctum lachrymale is displaced : it is drawn 
away from the globe, so that it cannot act as a conduit 
for the tears. 3. The tarsal edge of the lid is more or less 
elongated, according to the extent of the eversion. 4. In 
many cases the exposed conjunctiva is hypertrophied and 
thickened. 
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In a mild case of ectropion these defects will be only 
slightly marked, and possibly one or other of them may- 
be absent ; but when there is a great eversion of the lid, 
they will probably be all present and distinctly seen. In 
treating of each of these defects, I will take them in the 
order in which it wonld be wise to proceed in an operation 
for their relief. 

1. If the ptmctv/m lachrymale he displaced, and drawn 
away from the globe, the canalicnlus soould be slit np so 
as to convert it into a canal along which the tears may 
flow into the sac. This is readily accomplished by one of 
the methods recommended at page 287. 

2. If the exposed conjtmctiva is much thickened a/nd 
hufertrophied, the prominent excrescent-looking portion 
should be excised. This is most easily done by seizing 
hold of the piece of conjunctiva which is to be removed, 
with a pair of fine- toothed forceps, and cutting it off with 
a pair of small scissors curved on the flat. The contrac- 
tion which accompanies the cicatrization of the conjunc- 
tiva draws the edge of the eyelid inwards, and helps very 
materially to restore it to its natural position. 

3. If the tarsal edae of the Ud is elongatedf it must be 
shortened before the ud can be restored to its proper posi- 
tion. This lengthening of the tarsal margin is due to the 
constant pull which has been exerted upon it during the 
contraction and cicatrization of the wound which has 
caused the ectropion. To remedy this defect, a V-shaped 
piece of the edge of the lid (as in ^. 71) may be excised 
with a fine scalpel. The lips of the wound are then to be 
brought together with fine pins and twisted sutures, 
taking care that one of the needles is inserted close to 
the tarsal edge, as in fi^. 72, so that an accurate appo* 
sition of the correspondmg surfaces is secured. A por- 
tion of the tarsal margin may thus be removed from any 
part of its length ; but in most cases it is advisable to 
make the excision from the extreme end close to the outer 
canthus. The edges of the wound are brought more 
easily and aocurately together than when the part excised 
is near the centre of the lid, and the scar which is left is 
much less noticeable. 

4. To relieve the eversion of the eyelid many operations 
have been suggested and practised. The following is a 
brief account of some of the operations for ectropion, and 
the conditions upon which they may be performed. 

a. Where there is complete orpa/rtiaL eversion dependent 




loner lid ie the one affooted : the same plan of treatment, 
modified according to circnmstanoes, will be applicable to 
ectropion of the upper lid. If the ectropion la partial, 
and due to a email cicatrix which is only adherent to a 
verj limited area of the celltilar tdBeae beneaUi it, while 
aronud the acar the stin will glide easily over the sub- 
jacent tiaaneB, it will be Bofficient firat to free the deep 
a^eaiona of the cicatrii by sabcataneous division. A 
tenotomy knife ia to be introdnoed beneath the intej^- 
ment, at a ahort distance from tlie acar, and by a few 
semicircular sweeps the union between it and the cellular 
tisane wiU be parted. If this is satisfactorily accom- 
plished, the akin will glide with freedom over the parte 
to which it was before adherent. The taraal edge of 
the lid should now be shortened in the manner alreadr 
described i and if the exposed conjunctiva is much 
thickened, a portion of it also should be excised. By 
these means the lid will be restored to its normal position, 
and as the scar will be Kfted from its original site, the 
chance of ita reuniting' to the parts from which it has 
been severed will be diminished. In the daily dressing 
of the wounds, the lids should be well supported with a, 

Sad of lint, to prevent the cicatrix being again drawn 
own to ibi former position. 
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fi. If the ectropion i* tevere, and the cicatrix which has 
CftoHcd it 'a dense and Sralj attached to the sabjaceiit 
parts, a different proceeding Tnust be adopted. One very 
excellent mode of treatment is I^ inclnding in a V-ehaped 
incision the cicatrix, which is to be separated bj a few 
etrokes of the icalpel from all ita adheuona to the nnder- 
lying ports, M ia well shown in fig. 73. 



Fio. 73, 



Fia. 74, 




The triangular- shaped piece of bUd in which the cica- 
trix iainclnded, ie tuen to be pudhed npnarde, whilst 
the lower edges of the V wonnd are united by two pins 
and twisted sntureH, in the sitnation marked by the dotted ■ 
lines in the woodcnt, so as to convert the V, when the 
parts are brought together, into a T. The ererted lid 
will thus be raised; bnt in order to keep it in position, 
its tarsal edge should be shortened at the outer canthna, 
removing at the same time a small piece of the margin of 
the npper Hd, to which the lower one should be united by 
pins and twisted BUtnres. If the conjunctiva is macn 
thickened, a portion of it may be eieised before shorten- 
ing the lid. 

Fig. 74 shows the appearance the eye will present after 
the operation is completed. 

The following operation was the one recommended and 
performed by DieSbnbach for the relief of ectropion of 
He lower lid, which had been caused by a cicatrix at a 
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short distance beneath it. He first dissected out the 
cicatrix by including it in a triangular incision, fig. 75, 



Fig. 76. 



Fig. 76. 





the base of which corresponded with the tarsal margin 
of the lid. Having removed this triangular flap of skin, 
he then extended the cut cc to ca, ca, to allow of the 
ready approximation of the sides &, h ; which having been 
first raised from the subjacent parts by a few strokes of 
the scalpel, he brought together and united by sutures, 
as in ^, 76. The two lateral incisions ca, ca, he then 
fastened by sutures to the integument beneath the lower 
lid in the line c c. Fig. 76 represents the appearance 
after the operation was completed.* 

In most of the operations for the relief of ectropion 
the chance of success will be materially increased by 
adopting the expedient, first suggested and practised by 
Mr. Bowman,t of temporarily uniting a portion of the 
corresponding tarsal edges of the upper and lower lids. 
This is to be accomplished by paring the thinnest possible 
shaving from the opposed tarsal margins, and then fas- 
tening them together with a single fine suture. Imme- 
diate union generally follows, and the lids are allowed to 
remain closed for some weeks or months, until indeed 
all the contraction and cicatrization consequent on the 
operation for the ectropion has passed away. When it 



* Review of Zeis* Handbncli der plastischen Chirnrgie, British 
and Foreign Medical Review, vol. vii. p. 406, from which the 
woodcnts have been copied. 

t Royal London Ophthalmic Hospital Reports, vol. vii. p. 1, 

x2 
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is desirable to part the lids, the bond of uniou may be 
divided on a director with a single stroke of a scalpel. 

7. In those cases where much of the integument of the 
eyelid has been destroyed^ and complete eversion of it has 
followed, it is seldom that the bd can be permanently 
restored to its natural position without some plastic 
operation. After the' lid has been dissected from the 
adhesions which bind it down, and has been replaced 
over the eye,, a large granulating surface will be left, 
which, unless covered over by new skin borrowed from i 
a neighbouring part, will cause during cicatrization a 
return of the ectropion. 

I will not attempt to describe the different operations 
which have been either suggested or performed for the 
making of a new eyelid. Each case presents peculiarities 
of its own, for which no special directions can be given. 
The result of the operation depends very much on the 
ingenuity of the surgeon in designing one fitted for the 
case, and on his dexterity in carrying out neatly the 
details which his mind has conceived. 

A few general directions may, however, be useful. If 
the ectropion be of the upper lid, it is generally most 
convenient to borrow the skin from the side of the fore- 
head ; but when the lower lid is the one affected, it may 
be most easily obtained from either the side of the cheek 
or the inner side of the nose. 

1. Before attempting a plastic operation for the forma- 
tion of a new eyelid, sufficient time should be allowed to 
elapse after the injury for the skin in the neighbourhood 
of the eye to have recovered as far as possible its healthy 
elasticity and softness. All thickening and induration of 
the subjacent cellular tissue should have passed away, 
and the skin should glide readily over the parts beneath it. 

2. After having by dissection restored the lid to its 
proper position, the size of the surface to be covered with 
the borrowed skin should be accurately noted ; and the 
piece which has to be taken from the temple, or else- 
where, should be of larger dimensions than is apparently 
required, as the skin contracts about one sixth when 
detached from the part it originally occupied. It must 
also be remembered that even if it is a little too large, a 
further contraction of it will take place during the heaiing 
process, which will reduce it to its required size. 

3. Great care should be taken to leave a good pedicle 
through which the vascular supply of the new lid may be 
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maintained until it has become united with the parts 
beneath it, and a fresh source of nourishment has been 
established. It is also advisable, in adapting the skin to 
the lid, to avoid twisting the pedicle on itself more than 
is absolutely necessarv. 

4. Before uniting the edges of the new lid to the sur- 
rounding skin, all bleeding should be arrested. Nothing 
tends more to delay primary union than a clot of blood 
between the opposed surfaces. 

In nearly all cases where a plastic operation is re- 
(^uired, it will be well to shorten the tarsal margin of the 
hd in the manner already described, so as to slightly 
diminish the size of the palpebral aperture. 

If the exposed portion of the conjunctiva is much 
thickened and granular, a portion of it also should be 
removed with a pair of curved scissors. 

Having completed the operation, a layer of wet lint 
should be laid over the lids, upon which a light compress 
of cotton wpol should be fastened with one or two turns 
of a roller, for the purpose of keeping the parts in apposi- 
tion and of maintaining a certain amount of warmth. 

PARALYTIC AND SPASMODIC APPECTIONS OF THE 

EYELIDS. 

Ptosis, or a drooping of the upper eyelid over the eye, 
may be due — 

a. To paralysis of the third nerve, or to that branch of 
it which supplies the levator palpebrsB muscle. 

/5. To injury of the levator palpebrsB. 

7. It may be congenital. 

d. Partial ptosis may be occasionally met with in old 
people, apparently dependent on a redundancy of wrinkled 
mtegument. 

Ptosis may be either com/plete or partial. In the former 
the greater part of the cornea, ana the whole of the pupil 
is covered by the lid, which cannot be raised by the will 
of the patient ; in the latter, the pupil is only partially 
hidden, and the lid can be slightly uplifted by a strong 
effort. 

The causes which may produce paralysis of the third 
nerve, or of one or more of its branches, have been already 
mentioned in the section on Pabalytio Affections of the 
Muscles of the Eye, page 260. 

Ptosis from injury may be induced by a wound of the 
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upper lid, lacerating the levator palpebrsa muscle so as to 
impair its fonction. 

Treatment. — ^In recent cases of ptosis arising from para- 
lysis of the third nerve, or of tne filament of it which 
goes to the levator palp^brsB, the conrse of treatment 
recommended for paralytic afiections of the ocular musdes, 
page 266, must be followed. If, however, medicinal agents 
fau, relief must be sought from some operative proceed- 
ing. For congenital and traumatic ptosis, internal medi- 
cines will be of no avail. 

In deciding on an operation for ptosis, it is a question 
what amount of drooping of the hd will render surgical 
interference advisable. My own feeling is^ that if the 
paralysis is partial, and without any effort on the part of 
the patient, half the pupil is exposed, no operation should 
be performed. If, however, the palsy is complete, or only 
a portion of the pupil can be uncovered by a great effort, 
an attempt should be made to permanentiy raise the lid, 
and place it as much as possible under the control of 
the occipito-frontalis muscle. 

The various operations for ptosis are based on the one 
endeavour to place the upper ud under the action of those 
fibres of the occipito-frontalis which are mingled with the 
orbicularis. This end may be accomplished in several 
ways. The following is, however, the most satisfactory 
operation. 

A horizontal incision is first made through the skin of 
the upper lid about 2'%om its tarsal margin and along its 
entire length ; tiie lips of the wound are then separated 
by drawing them apart, and bv a littie dissection beneath 
the integument, until a considerable portion of the orbi- 
cularis covering the lid is exposed ; this is then seized 
with a pair of forceps, and a horizontal strip of the muscle 
about a quarter of an inch in width is excised. The edges 
of the wound are then brought together witJi tluree 
sutures, each of which is made to pass through the upper 
cut portion of the orbicularis. In this manner the lower 
part of the lid is brought under cover of the upper fibres 
of the orbicularis, into which the middle and outer fibres 
of the occipito-frontalis are inserted, and thus a certain 
amount of control over the upper lid is given to that 
muscle. In addition to this, tne power oi closing the 
lids is diminished by the excision of the broad band of the 
orbicularis. 
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An attempt to relieve ptosis by simply excising a piece 
of the skin of the upper hd is generally unsuccessful. 

Pabalysis op the Oebiculakis Muscle — LagophthaU 
mo8 — ^is caused by paralysis of the portio dura of the 
seventh nerve, and is' usually associated with palsy of the 
other facial muscles. It is generally due to some local 
affection of the portio dura, either as it traverses the bony 
canal in its passage from within the skull, or after it has 
emerged from the stylo-mastoid foramen. It may also 
arise from disease of the brain, as in cases of hemiplegia. 
According to Dr. Trousseau, it is when the facial palsv is 
dependent on local causes, and not on brain disease, that 
the paralysis of the orbicularis is most complete. The 
knowledge of this fact is used by him as a point in 
diagnosis ; " hence," he says, " if a hemiplegic patient 
be asked to shut his eye, he does it completely enough to 
hide the globe of the eye, while the eyeball remains un- 
covered in cases of paralysis of the seventh pair."* 

The diseases which lead to the paralysis of the portio 
dura of iJie seventh nerve are, syphilis, rheumatism, and 
gout, either of which may cause pressure on the trunk of 
'the nerve from an exudation in its immediate vicinity, or 
from an inflammatory thickening of the nerve-sheath. 
Palsy of the facial may also be induced by the nerve 
bei4 compressed by tumours near the angle of the jaw, 
.by exposure of the side of the face to cold currents of 
air, and from injury. 

The syvmtoms of palsy of the orbicularis are, an inability 
to close the eyelids, and in exceptional cases, where the 
paralysis is complete, the patient nas not the power even 
to approximate them. A peculiar stare is thus given to 
the eye, from which the affection has received the name of 
lagophthalmos, or " hare's eye." The lower lid having lost 
the support of the orbicularis, falls away from the globe, 
and the punctum becoming everted, the tears flow over 
the cheek, and the tarsal margins are apt to become 
excoriated. The most disti*essing symptoms, however, 
from a loss of power of the orbicularis arise from the 
exposure of the eye, from the imperfect closure of its lids, 
to the contact of foreign particles, and the irritating 
effects of wind and glare. 

* Troussean's Clinical MedicinOi Tranfllated by the Sydenham 
Society, vol. i. p. 3. 
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The treatment of palsy of the orbicularis is the same as 
that described for the paralytic affections of the ocular 
muscles, see page 266. When, however, the paralysis of 
the facial nerve is due to some local cause, as the presence 
of a tumour, or an enlarged gland near the exit of the 
nerve from the stylo-mastoid foraihen, special attention 
must be devoted to its removal. 

To protect the eye from exposure, the lids may be kept 
closed by two strips of plaster placed across their tarsal 
edges ; or a shade, or some other light covering, may be 
worn by the patient. The most efficient mode, however, 
of preserving the eye in cases of palsy of the orbicularis is 
to temporanlv unite the margins of the lids at one or two 

Eoints after the manner first practised by Mr. Bowman in 
is operations for ectropion. (See article Ectbofion, page 
307.) In a patient with complete paralysis of the orbi- 
cularis, whose eye was inflamed from exposure, I adopted 
this treatment, and kept the lids closed for two months, 
when the orbicularis having recovered power, I divided 
the ban(}^ of adhesion, and set the lids again at liberty.* 
By this simple proceeding, the eye was effectually pre- 
served from all irritation and the inflammation, for which 
the patient came under my care, rapidly subsided. 

Blefhabospasm, or spasmodic contraction of the orbi- 
cularis, causing the lids to be tiehtly grasped upon the 
globe, occurs in all affections of tiie eye in which photo-, 
phobia is a prominent symptom. It is caused by some 
irritation of the fifth nerve, inducing a reflex contraction 
of the orbicularis. 

a. It is met with in severe oases of the purulent oph- 
thalmia of infants ; and in most of the diseases of the 
cornea, especially those which are marked by ulceration. 
The continued spasm will sometimes cause entropion, by 
folding in the tarsal margins of the lids. This spasmodic 
entropion generally happens to the lower lid. 

^. It frequently occurs in granular ophthalmia, when 
from spasm of the orbicularis it is often difficult to evert 
the lids to treat the granulations. 

y. It may accompany the simple hyperaesthesia of the 
retina, which is occasionally seen in anaemia and debility. 

d. It is present in most cases of lodgment of foreign 
bodies in tne eye. 

* Bojal London Ophthalmic Hospital Beports, vol. vii. p. 5. 
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€. It may also be associated with nenralgia of the fifth 
nerve, especially of its supra-orbital branch. 

The treatment must consist in the endeavonr to arrest 
the spasm by the removal of the sonrce of the irritation. 
When a foreign body is suspected, the lids^hoald be care- 
fully everted, and the surface of the oom^ scanned over, 
as if a particle of grit or dust can be detected, the taking 
it away will at once remove aU spasm. 

For the mode of dealing with the various affections of 
the cornea, or with ^anulations of the lid, the reader 
must refer to the sections under their respective headings. 
In spasm of the orbicularis arising from aneemia and 
debihty, cinchona with small doses of the tincture of 
belladonna will be found very useful, or some of the pre- 
parations of iron may be ordered. The eyes in all cases 
should be protected from exposure to glare by dark neu- 
tral-tint glasses, and if the mtolerance of light is severe, 
a few drops of the solution of atropine (F. 13) may be 
dropped twice or three times a day into the eye. 

When the blepharospasm is associated with neuralgia 
of one of the branches of the fifth nerve, quinine should be 
given in full dose&, and the paiti be relieved by the sub- 
cutaneous injection of from gr. ^ to gr. -| of the acetate of 
morphia (F. 24), according to the age and suffering of the 
patient. If pressure mSa. the finger on the infra- and 
supra-orbital branches of the fifth nerve will decide 
which of the two is the cause of the reflex spasm of the 
orbicularis, that nerve may be subcutaneously divided 
with a tenotomy knife. 

Nictitation, or a frequent blinking of the lids, is a 
peculiar nervous affection, in some patients quite in- 
voluntarv, and in others only to be suppressed by a 
strong effort of the will. It is sometimes associated with 
chorea ; it then becomes most manifest when the patient 
is self-conscious. In extreme cases the nictitation may 
be so frequent, and beyond the control of the will, as to 
interfere with all duties which require a close application 
of the eyes. 

Treatment. — If any source of irritation can be detected 
to account for this reflex action of the orbicularis, it 
must be at once removed. Inquiry should be made con- 
cerning the functions of the visceral organs, and means 
be taken to rectify any derangement. If there is chorea, 
some preparation of iron will usually do good, and espe- 
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ciallj if the patient is ordered at tbe same lime bracing 
countrj or sea air with a ooid sponging bath every 
morning. 

Vfffajcnovs of the eyelids. 

Syphilitic Ulcers op the Lid are generally secondary ; 
it is rare to meet with the pri/mary sore in this locality. 
I have, however, seen a chancre on the eyelid ; it was in 
a child nnder two years of age, and was followed by a 
copious secondary eruption. No doubt the virus was 
conveyed to the hd through the finger of the mother or 
the nurse of the child. 

Secondary syphilitic sores on the lid resemble very 
much in appearance epithelial ulcers, for which they may 
be easily mistaken. They usually commence close to the 
tarsal margin, which they partially destroy, leaving a 
notch which is very characteristic of the disease. The 
ulcer wiU often heal at the point where it first com- 
menced, whilst at the same time it extends itself in the 
opposite direction. In this respect it differs from the 
rodent or epithelial sore in which there is no real repair 
of any portion of the ulcerated surface. The previous 
history of the patient, when it can be truthfully obtained, 
is also an important guide in the diagnosis ; but in cases 
of doubt a week or ten days' treatment with anti-syphilitic 
remedies will usually decide the true origin of the 
disease. 

TrecUment — ^As an application to the sore, a weak mer- 
curial ointment (F. 114, 115). Internally, a mixture 
with iodide of potassium (F. 80) ; and pil. hydrarg. sub- 
chlorid. comp. gr. 5 every other night; or the liq. 
hydrarg. percmlorid. may be given (F. 89) two or three 
times daily ; or the iodide of potassium, and perchlo* 
ride of mercury may be combined in the same mix- 
ture. If the patient be a child, the hydrarg. cum creta 
(F. 135) must be given every night, or night and morning, 
and during the day small doses of the mist, ferri iodid* 
or the mist, potassii iodidi cum ferro (F. 126, 127). 

EoDENT Cancer op the Eyelid generally commences 

as a small pimple in the skin, near the tarsed edge, which 

ulcerates and then scabs over, but does not heal. It usually 

^ves little or no pain ; indeed the attention of the patient 

-* often called to it for the first time only by a sense 
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of itching, which causes him to scratch it with one of his 
finger-nails ; and to this scratch is frequently attributed 
all the after progress of the disease. Examined between 
the fingers, the ulcerated surface will be found to have a 
hard base and margin. It is not simply an ulcer, but it 
is a new growth or infiltration in the skin, which induces 
ulceration of the surface as fast as the deposit takes place. 
In its onward slow creeping progress mora skin is invmred, 
and the dimensionB of the nloer aare increased ; but repair 
does not follow destruction ; there is no true cicatrization 
in rodent cancer, although here and there parts of the 
wound may be imperfectly scabbed over. For a detailed 
account of all that can be said of rodent cancer, I must 
refer the reader to the excellent monograph on this sub- 
ject by my former friend and colleac^ue, the late Mr. Charles 
H. Moore. For the treatment of rodent cancer, and the 
diagnosis between it and epithelial cancer, see the next 
section. 

Epithelial Cancer op the Eyelid closely resembles 
the rodent ulcer, for which it may be easily mistaken. 
There are, however, certain characteristics which may 
serve to distinguish the one from the other. Epithelial 
cancer usually selects as its starting point a locality where 
the skin joins the mucous membrane ; thus the ed^e of the 
eyelid near the caruncle, and the lip, are favourite sites 
for the disease ; whereas rodent cancer always starts in 
the skin. Epithelioma also invades the lymphatics and 
involves the neighbouriuff glands, whilst in rodent cancer 
the glands are unafiected. The first appearance of epi- 
thelial cancer, and, up to a certain stage, its after progress, 
are very similar to rodent cancer, but in the later periods 
of the disease there is a marked difierence. Mr. Moore 
says, " Advanced cases of the two diseases could hardly 
be confounded. There is at that period much more solid 
substance in the epitheb'oma, and the gaps which it 
makes by destroying the normal parts, though equally 
great, are less openly cavernous than in the rodent 
cancer.*" 

Treatment of EpUheUal and Rodent Ca/ncer, — Excise the 
whole of the disease, carrying the incision into the sound 
skin, so as to be certain that none of the morbid growth 
is left behind. Arrest all hsamorrhage by means of liga« 

* Bodent Cancer, p. 24. 
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ture, and if necessary with the actual cautery ; and then 
thoroughly soak the surface with a solution of chloride of 
zinc gr. 40 ad aquae 5 1» or touch it over with the solid 
chloride of zinc. A little simple dressing is now to be 
placed over the wound, which should be allowed to heal 
by ^[ranulation. If in the course of cicatrization any 
suspicious-looking granulations spring up, they must be 
at once destroyed bv sprinkling on them a little of the 
chloride of zinc powder (F. 6). There are other ways of 
dealing with rodent and epithelial cancer, such as 
destroying them with the strong nitric acid, or with the 
liq. hydrarg. nitrat. acid ; or with the chloride of zinc ; 
but I mucn prefer first excising the disease, and then 
using the chloride of zinc in the way I have described. 

TUMOURS OP THE EYELIDS. 

Taesal Cysts — Mdhondcm cysts — O^aZaajtow— usually 
occur as small isolated tumours in the upper and lower 
eyelids. There may be two or three of them in the same 
lid, but they are mdependent growths, and in no way 
connected. They generally grow to about the size of a 
small pea, but they will occasionally attain much larger 
dimensions. They are developed from the follicles of the 
Meibomian glands, of which they seem to be a morbid 
expansion. To the finger they feel like small shot in the 
lid; and externally they give a nodulated appearance 
which makes the patient anxious to be rid of them. 
They vary in consistence, and in the character of their 
contents ; in some instances they are filled with a solid 
or thick gelatinous material ; whilst in other cases their 
contents are either a transparent or semi-opaque curdy 
fluid, or, if the cyst has been inflamed, pus. When first 
noticed, a tarsal cyst is usually small and firm; as it 
grows, it approaches the inner surface of the lid, its con- 
tents undergo degenerative softening, and the conjunc- 
tiva immediately covering the tumour becomes thinned 
and of a bluish colour. In this state the cyst may 
remain for many months or even years without any 
apparent change, when from some unexplained cause it 
may inflame and suppurate. 

Treatment. — The best time for operating on a tarsal 

cyst is when the conjunctiva covering it looks thin and 

^^'^^sh, as its contents are then more easilytumed out 

at an earlier stage of the disease. The surgeon 
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standing beliind the head of the patient, who is seated on 
a chair, should with one finder evert the lid, and with a 
cataract knife make an incision throngh the length of the 
conjunctival wall of the cyst in a line parallel with the 
tarsal margin J if the tumour is large another smaller 
incision may be also made through it at right angles to 
the first. With a fine scoop the whole of the contents of 
the cyst are then to be evacuated, and this is best done 
by giving to the scoop a sHght rotatory movement, which 
helps to break up the material within the cyst, whilst it 
also scratches the lining membrane, and sets up sufficient 
inflammatory action to cause the obliteration of the sac. 
For two or three days succeeding the operation, a probe 
should be passed along the line of the. incision, to pre- 
vent the lips of the wound uniting before the cavity is 
closed. When the contents of the cyst are so solid, that 
the whole cannot be shelled out, it is a good plan to apply 
to the interior of the sac a probe charged with nitrate of 
silver ; free suppurative action will be thus induced, and 
in aU probability a cure will be effected. No attempt 
should ever be made to dissect out a tarsal cyst by an 
incision through the skin of the lids. 

NiEVUS OP THE Eyelid may be limited to the skin, 
or it may include the whole thickness of the lid, and 
extend through the palpebral cartilage. Sometimes it is 
an extension of a similar but larger growth within the 
orbit, with which it freely communicates. 

Treatment — In treating nasvi of the lid it is of great 
importance to avoid destruction of healthv skin, lest a 
bad ectropion should follow the means adopted for the 
cure of the disease. A small superficial arterial nsavud 
may be often dissected out ; or it may be destroyed by 
the actual cautery, using the finelv pointed cautery made 
specially for eye purposes, with wnich the nsevus may be 
touched at two or three points. Where the growth 
extends more deeply, one or two threads soaked in a 
strong solution of the perchloride of iron may be drawn 
through it, and be allowed te remain until suppuration has 
commenced, when they may be removed. 

When the nasvas is too large te be dealt with in either 
of the ways mentioned, it must be li^tured. The plan 
recommended by some surgeons of mjecting nsQvi vrith 
solutions of iron or of tannin is dangerous to life, and 
should not be practised. There are several cases on 
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record where this mode of treatment has terminated 
rapidly in death. 

Sebaceous or Debmoid Ctsts occnr nsnallj in two 
localities, — at the upper and outer margin, and at the 
lower and inner edge of the orbit, just over the naaal 
process of the superior maxillaiy bone. They are con- 
genital, and although they often appear to the touch to 
be superficial and loosely attach^, they are in reaJi^ 
placed deeply, lying in a depression of the bone, beneath 
the orbicularis, and very adherent to the surrounding 
parts. They are filled with sebaceous matter and contain 
numerous fine hairs. 

Treatment. — They should be dissected out through a 
single incision, made over the centre of the prominence 
of the tumour, and in a line correspondii^ with the 
curves of the brow or the orbit. Care shomd be taken 
to remove the whole of the cyst, as whenportions of it 
are left it will sometimes re-form. The operation, 
although apparently very slight, is One which often re- 
quires considerable neatness and dexterity. In removing 
the cyst at the lower and inner angle of the orbit, much 
trouble is frequently experienced from the angular or the 
frontal branch of the ophthalmic artery being divided, 
and the consequent brisk hsBmorrhage which follows. It 
is seldom that a ligature is required ; pressure with the 
finger for a few minutes will usually suface to stop all the 
bleeding. 

Xanthelasma Falfebrarttm, called also by the late Dr. 
Addison and Sir WilHam Gull* Vitiligoidea plana. This 
affection consists of buff or yellow-coloured patches of the 
skin, which are most frequently seen on the eyelids near 
their inner angles. These markings are often placed 
symmetrically on each side of the face either above or 
below the inner canthi, and I have met them in a few 
instances on the upper and lower eyelids of both eyes. 
The patients who are thus affected are nearly always 
beyond the middle age, and mostly females, never children. 
Mr. Hutchinson says that these Xanthelasmic patches 
invariably begin on the left side near the inner canthus. 
He thinks that they are evidences of past rather than 
of coming disease, and are most liable to occur in those 

* Guy's Hospital Reports for 1850. 
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who have suffered from severe and frequent sick head* 
aches. The late Dr. Addison believed that they were 
associated with disease of the liver. 

Prognosis. — These yellow patches on the eyelids are 
perfectly harmless. They may increase in size and in 
nnmber, but I have never known them produce dis- 
comfort, or in any way interfere with the free movement 
of the lids. When, however, these discolorations of the 
skin are of large size, they are very unsightly, and on this 
account they frequently become the source of much 
mental anxiety. 

Treatment, — No local application, nor internal adminis"* 
tration of medicine will diminish or eliminate these buff 
or yellow-coloured eflFasions. As a rule it is best to leave 
them alone. In one instance, at the urgent request of a 
patient, I excised two large buff-coloured patches, one 
from the lower li^ of each eye, and then brought the 
edges of the wounds together with fine sutures. This 
treatment was quite successfoL 

* 

Epicanthtjs. — This term is applied to *a ci^scentic fold 
of skin, which slightly overlaps the inner canthus of each 
eye. By increasing the breadth of the integument be- 
tween the e^res a peculiar Chinese expression is given to 
the face, which is sometimes distasteful to the patient or 
his relatives. Epicanthus is confirenital, and usually 
decreases as the child grows and the bridge of the nose 
is developed. It is seldom that it interferes with sight. 

Treatment. — It is only in extreme epicanthus that any 
operative proceeding should be adopted. In such cases a 
vertical ellipse of skin may be excised from the centre 
of the space between the eyes, and the edges of the 
wound united with sutures. In this way the crescentic 
folds of integument will be unravelled, and the canthus 
of each eye exposed. 

INJURIES OF THE EYELIDS. 

EccHYMOSis OF THS Eyelids, or, as it is commonly 
called, ** a black eve," is an effusion of blood into the cel- 
lular tissue of tne lids and of the parts surrounding^ 
them. It may be limited to one or both eyelids, or it 
may extend to the cellular tissue of the face around the 
orbit. The blood is generally absorbed in the course of 
a week or ten days, during which time the discoloration 
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gradually fades away, but, in doing so, passes throngli a 
variety of shades which must be familiar to all. It is 
very rare that any suppuration follows. 

A black eye is occasionally complicated with fracture 
of one or more of the frontal or ethmoidal cells. This 
casualty is recognised by an emphysematous state of the 
eyelids and of tne cellular tissue around the orbit. When 
the patient blows his nose, air is forced through the 
fissured bone into the neighbouring cellular tissue. In 
no case haye I ever seen emphysema of the lids produc- 
tiye of any harm, though the discomfort it occasions is 
always great. The patient should be cautioned not to 
blow his nose for some days ; the fissured bone will then 
soon become closed ; and if no fresh air is forced into the 
cellular tissue, that which is already there will rapidly 
disappear. Pricking the integument ynth a fine needle 
to giye vent to the air is seldom if eyer necessary, and 
should not be resorted to except in cases of extreme 
tension of the skin, a condition which is not likely to 
occur from a simple fracture of a frontal or an ethmoidal 
cell. 

Treatment — ^The application of cold immediately after 
the blow will limit the effusion of blood, and so diminish 
the extent of the after discoloration, and may, therefore, 
shortly after the receipt of the injury, be advantageously 
used. This is best aone by cold evaporating lotions; 
or by applying ice in an india-rubber bag to the eye ; 
or by a fold of wet linen being laid over the eye, and 
frequently moistened with iced water. The practice of 
puncturing the swollen parts, as recommended and fre- 

?uently adopted by prizefighters, is essentially wrong. 
t may and no doubt does afford a temporary relief to the 
swelling when it is great, but it renders the part liable to 
suppuration and erysipelas, neither of which would have 
been anticipated if the skin had not been cut. A remedy 
which has for many years received considerable credit is 
a poultice of the hlack hryowy root. It is " made by 
mixing some of the black bryony root scraped finely with 
a little crumb of bread. This is placed in a musbn bag 
over the palpebrsB for several hours together ; and usually 
it has an excellent effect in promoting the action of the 
absorbent vessels."* It is, however, a drug which cannot 
be always procured : the best place to seek for it is from 

* Tyrrell on Diseases of the Eye, vol. i. p. 200. 
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one of the herbalists in Covent Garden Market. The 
tinctnre of Arnica montoma has also acquired a great 
repute for the power it is supposed to possess of favour- 
ing the absorption of blood in cases of ecchjmosis. It 
may be appHed pure over the part with a camers-hair 
brush, or it may be used as a lotion (F. 53). 

Abscess of thb Eyxud. — ^From contusion or laceration 
of the integument of .the lid, acute inflammation and 
suppuration of the subjacent cellular tissue may follow. 
The eyelid becomes red, swollen, and shining, and un- 
mistakable evidence of pus isj soon manifested. The 
treatment is the same as for an abscess in any other 
part of the body. As soon as it is clear that pus has 
oeen formed, an incision should be made to give vent 
to it, and a warm poultice should be afterwards 
applied. The only point which requires special notice 
is the way in which the abscess should be opened. 
The incision should be made with a fine sharp knife 
in the horizontal direction, and in a Hne with the 
orbital fold of skin just beyond the Hd. The cicatrix 
will be then a mere hne, and from its situation it will be 
scarcely observable. 

Wounds op the Eyelids may be divided into two 
classes : — 

1. Those which involve only the skin of the lid. 

2. Those which have cut through its tarsal border. 

li Wounds which involve onl/y iJie eJcvn of the lid require 
the same treatment as similar wounds in any other part 
of the integument of the body ; but from the delicacy of 
the skin in this locality, and the importance of avoid- 
ing as far as possible an unseemly scar, more careful 
manipulation is needed to bring the edges into accurate 
apposition. 

2. Wounds which ha/ve cut through the tarsal border of 
the Ud. — In lacerations of the eyelid there are two forms 
of injury to which its tarsal margin is exposed : — 

a. The cartilaginous border of the lid may be cut or 
torn through at any part. 

/3. The rent may pass through the canaliculus, tearing 
it away from the punctum lachrymale, which may still 
remain intact at the extremity of tne cartilage. 

Y 
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(a.) WkeretheeartUaginoushorderqfthelidhatheenmt, 
the edffea of the wound become Hliglitlj drawn apart, and 
an onsiglitlj notch is formed, aa shown in fig. 77. If tlie 







woand haa been a clean incised one, the divided ends of 
the cartilage should be very accnrately fitted together and 
faatened in sitn by a pin and twisted suture. The pin 
shonld be a very fine one, snch as is nsed by entomologists 
for pinning the smaller insects. Tt shonld be made to 
pass through the cartilage of the lid so close to its free 
edge, that the silk when twisted on the pin will slightly 
overlay the tarsal margin. By attending to these details 
accnrate anion ffUl be probably effected, without leaving 
any notch or irregularity of the border of the lid. When, 
however, the edges of the wound of the cartilage are , 
jagged or irregular, as ftequently happens when Qie hd 
has been torn by some aemi-blunt instmmeat, it is 
best first to pare them smooth with a sharp scalpel 
before bringiag them blether with a pin and twisted 
suture. 

If after a wound of the cartilaginoiis border of the lid 
no treatment has been adopted, the edges of the gap Are 
apt to become more widely separated, and occasion^y a 
certain amount of eversion is also produced. The extent 
of the deformity will necessarily depend very much on the 
depth of the wound. 

(p.) When the cainrfwiiIiM has been torn through arid de- 
tacliedfrom the punct-um, as in fig. 78, a search should be 
first made for tbe divided end of the tear-dnct. It is of 
course impossible so to adjust the torn parts that the 
nuuctum and tbe canaliculus can again be made to com- 
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(fig. 66, page 287) stonld be passed up it, and with a 
cataract knife it shoald be slit into the lachrymal sac. 
The closed tube will thus be conTerted into an open canal, 
along which the tears will afterwards flow into their proper 
channel. The torn, parts are ^en to be brought into their 
normid position and fastened in situ with one or two fine 
wlk sntnres. 



Ahciitloblbfbakoh is the nnion of the a „ 
eyelids to eaah other. They may be either partially o. 
completelj nnited. It is, however, seldom tnat the ad- 
hesion extends thronghont the entire length of the lida. 
The inner third of the two lids is more frequently joined 
than the onter or middle portion. In nearly all cases of 
anchyloblepharon, whether partial or complete, a, fista< 
Ions opening is left at the inner canthus, through which 
some of the tears find their way on to the face. The 
union between the lids may be either direct, the two 
edges being completely adherent, or they may be onited 
by membranous bands passing from the one to the 
other. 

The causes of anchyloblepharon are lacerated wounds, 
or any accident which prodncee an abrasion of the corre- 
Bpondong surfaces of the tarsal edges of the eyelids, 
I 2 
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The woodcnt IB a good iUnilratiim of a cage of partial 
•ncb^lobl*pliaron, and abowa lerj well the position of ^e 
fiatuta wbicb is ao freqnentl; met with when the inner por- 
tiona of the lida are nnited. 

The drawipg was takeo from a 7oang woman who bad 
met with an accident nine or ten jears prerionel;, when she 
fell down and etruck the inner angle of the eje againat one 
of the whaleboneii of an anibrella. The inner canlbna and 
the inner eitremideii of buth the ejelida were lom, and in 
the proceaa of repair irbicb followed the injair, the inner 



ahoald be passed behind the adherent margins, and out 
at the fistDlooB orifice, and upon it the adhesiona may be 
severed with a, pair of scissore ; or if this cannot be readily 
BccompliBhed, uie lids may be dissected apart with a sharp 
Bcalpet. 

If a membranons band is tbe bond of onion between 
the two lids, it shonld be divided on a. director passed 
beneath it, and the projecting portions cut off close to the 
margins of the lids. The chitnce of success foUowinff 
either of the operations depends very mnch on the daily 
dressing of the wound : special care should be taken to 
beep the lida frora reuniting dnring the process of cicatri- 
zation. This may be generally accompbshed by daily 
separating them, and anointing the granolating surfaces 
with a litUe sweet oiL 

Stiiblephaboh is an adhesion of the lids to the globe. 
Xt is Qsuallf produced by an injury which has caused 
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clitlier a diestniotion or an ulceration of the opposed con- 
junctival suiHfaces of the lid and globe, and their subse- 
quent union by granulation. Lime, mortar, and burns 
from hot metals, or scalds from hot fluids are the most 
frequent causes of syinblepharon, but it may be produced 
by any agent which either destroys or abrades the corre- 
sponding parts of the lids and globe. Most of the very 
severe cases of symblepharon which have come under my 
notice have been due to lime. If the injury it has inflicted 
is severe, it is absolutely impossible to prevent the union 
of the lids to the globe. All endeavours to keep the op- 
posed granulating surfaces apart wiU fail. The contrac- 
tion wliich goes on during the process of cicatrization 
draws the lid and globe into close apposition, and direct 
union will ensue in spite of all efforts to stop it. 

Symblepharon is said to be complete when the entire 
inner surface of one lid is adherent to the globe, and 
paniial when the adhesion is limited to onlv a part of the 
opposed surfaces. Both eyelids may be oiten seen par- 
tially attached to the globe, or the lower lid may be com- 
pletely united to it ; but it is exceptional to meet with 
complete symblepharon of both the upper and lower lids 
of the same eye. The lower eyelid is much more fre- 
quentiy affected by symblepharon than the upper. 

Two forms of symblepharon may be recognised : — 

1. Membranous bands or frena passing between the 
lids and the globe. 

2. Direct and close adhesions between the opposed 
surfa>ces of the eye and lids. 

1. Membrounous Bands between the Lids and Olohe, — 
This is the simplest and most remediable kind of symble- 
pharon. It is due to a less extensive and more superficial 
mjury than that which produces the second form ; gene- 
rally to some limited ulceration or abrasion of the corre- 
sponding parts of the eye and lids. During the healing 
process the granulations of the opposed surfaces become 
united, but the constant pull which is exerted upon them 
by the movements of the globe wiU often so stretch the 
adhesions that they will become elongated into mem- 
branous bands. 

2. Direct and close Adhesions between the opposed 8ur'- 
fojces of the Eye amd Lids. — These are caused by an absolute 
destruction oi corresponding portions of the conjunctiva 
of the eye and lid. Deep ulceration or sloughing follows 
the injury, and opposed granulating surfaces are left, 
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which Tiltimatelj become firmly adhereTit and Hended 
with each other. Dnring the cicatrization, the contraction 
of the snrronnding conjnnctiTa draws the lid and globe 
into snch close contact, that the movements of the eye 
cannot stretch the bond of nnion, and the lid and globe 
remain for ever afterwards firmly bonnd together* 

Treatment. — ^All operations for the cure of symble- 
pharon are as a role very unsatisfactory : in the severe cases 
they generally fail to effect any good ; and in the milder 
ones, the rehef which is afforded is comparative. It is 
only in the slight cases that positive good will be fonnd to 
follow surgical treatmenir-tho«e in which small mem- 
branons bands or tags of adhesion pass between the eye- 
lids and the globe. When these are insulated, so that a 
probe can be passed beneath them, and the oculo-palpebral 
fold of conjunctiva still exists entire, much ben^t will be 
derived from an operation. 

There are two ways in which these narrow membranous 
bands may be treated. 

o. They may be simply divided by a scalpel or a pair 
of fine scissors ; and by daily passing the end of a probe 
dipped in a little sweet oil between their cut ends, reunion 
may generally be prevented. This mode of treatment is, 
however, only applicable to the very mild cases, where a 
simple tag of adhesion ties the lid to the globe. 

/3. If the bands are small, th^ may be first cut off 
close to the globe, and the edges of the wound which is 
thus made in the conjunctiva may be drawn together 
and united by one or two fine stitches. The other ex- 
tremities of the bands are then to be severed from their 
attachment to the lid. As in the first operation, careful 
daily dressing will be required to prevent a rejunction 
of tne cut sunaces, for unless the wound in the conjunc- 
tiva closes by immediate union, which it may fail to do» 
the tendency to a return of the symblepharon is very 
great. 

In those cases of symblepharon where there are direct 
and close adhesions between the eye and the lids, many 
different plans of treatment have been tried, but most of 
them without much success. It is only where the extent 
of the conjunctival surfaces involved is small, that even 
amelioration can be hoped for. The lid may be generally 
easily separated from its union with the globe by a careful 
dissection, but we have no means at our command by 
which we can prevent their again uniting. Plates t)f metal 
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and glass shields have been mterpoaed between the grann- 
lating Bnrfaces, hut with very indifferent Buccess. They 
have been generally extmded during the coatractioa 
which accompanies cicatrization. 

Mr. T. Pridgin Teale, of Leeds, has suggested a plastic 
operation in casea of symblepharon, which he spwis of 
very favourably. He first described it in the Boyal 
London Ophthalmic Hospital Reports, vol. ill. p. 253, in 
which he has cited cases which have been materially 
benefited bj it. In a short note which he has kindly 
given me he thus describes the cq>eration: "The adhe- 
rent lid having been dissected oft the eyeball, so as to 
leave the globe perfectly free in its movements, one, or if 
possible two flaps of conjunctiva are dissected from the 
sonnd part of the eyeball, and transplanted into the gap. 
If any portion of the adherent lid is nnited to the cornea, 
the separation of the hd is commenced at the margin of 
the cornea, leaving the apex of the lid bUU in sitit as an 
opaque spot on the cornea." 

Tnere are, however, very many cases of symblepharon 
where no operation should be attempted. ll»e extent of 
the adhesions may he so great that it wonld be worse 
than aselesB to endeavonr to divide them. 




The above is an iDnstration of snch a case of symhla* 
pharon, caused Irf the action of mortar on the eje. 
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The Dfttient, who wm a plumber, wm engaged glaang a sky- 
light, when a labonrer, who waa throwing np some mortar to a 
bncUajer near him, nnintentionallj sent some of it into his eye. 
The accident happened nine months nrevions to his coming under 
mv care at the C^hthalmic Hospital. The eye had been care- 
fnlly treated elsewhere, but for all useful purposes it was a lost 
one. The cornea was opaque, and broad bands of adhesions, as 
represented in fig; 80, passed from the lower half of the cornea 
to the conjunctiTa of the lower lid. These bands were best seen 
hy drawing the lid slightlj downwards with one of the fingers. 

Anehylohlepha/ron and symhlepharon are often asso- 
ciated : indeed, with the nnion of the margins of the lid6 
it is very general to find also some adhesion between the 
conjnncti^ snr&^ces of the lid and globe. It is, however, 
rare to find in one e^e a complete nnion of the globe to 
the lids, and of the hds to each other. 

Herpes Zosteb Fboht^ius. — ^This form of herpes de- 
serves sx>ecial attention, as it is occasionally mistasen for 
erysipelas of the head, and the eye is frequently affected 
daring the attack. It is the sonrce of very great suffering 
to the patient ; severe neuralgia often precedes the her- 
petic eruption, accompanies it, and continues for an 
indefinite period after it has passed away. 

Herpes frontalis is dl/ways unilateral; it occurs but 
once in a lifetime, and the old are more liable to be 
attacked than the young. 

Symptoms. — The affection commences with small red 
patches, which appear in succession upon the brow and 
lorehead of one side of the head, and upon which trans- 
parent vesicles rise. When the eruption is fully deve- 
loped, it consists of clusters of vesicles on bright red 
eiythematous patches, with portions of more or less clear 
skin between them. These patches usually follow the 
course of the branches of the supra-orbital division of the 
frontal nerve over the upper eyelid, brow, and one side of 
the head, but occasionally vesicles will appear in the 
direction of the terminal branches of the supra-trochlear 
nerve, and on the side of the nose'in the line of the nasal 
twig from the ophthalmic nerve. After a few days the 
vesicles begin to wither and collapse, the fluid within 
them grows turbid, and thev become covered with dark 
crusts which shortly fall off, leaving scars and pits which 
are frequentlv permanent* There is usually some cadema 
' the side ot the face, and the eyelids may be so swollen 
1 render an examination of the eye impossible. The 
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eye often becomes affeoted, and generally at about the 
time when the vesicles are beginning to fade. The in- 
flammation may be only conjunctival, ont more frequently 
there is some ulceration of the cornea with slight iritis. 
The duration of the disease is from ten to twelve days, 
but the inflammation of the eye which it has excited may 
last for many weeks, and be the source of much anxiety 
and trouble. The pain is, as a rule, excessive and 
neuralgic; it is over the brow and forehead, alon^ the 
inner and upper edge of the orbit, and down the inside of 
the nose, and occasionallv patients complain of very 
severe pain in the lobe of Ihe ears. 

The points of diagnosis between herpes frontalis and 
erysiDclas have been well laid down by Mr .« Jonathan 
Hutchinson. He' says:' "Herpes frontalis is always 
limited to one side, never transgresses the median line of 
the forehead and nose. It never affects the cheek, 
although there may be some sympathetic oedema of this 
part (oedema of contiguity). There is less general swelling 
of the skin than in erysipelas, and in some cases very 
little. The vesicles of nerpes are smaller, more defined, 
more numerous, and altogether much more conspicuous 
and pronounced than are the buUsB of erysipelas. There 
is much more pain and much less constitutional distur- 
bance in herpes than in erysipelas. The strictly unilateral 
character of the one contrasted with the irregular location 
of the other is, however, the most reliable feature for the 
purpose of ready diagnosis."* 

Treatment — ^The objects to be accomplished during the 
progress of the disease are to relieve the heat and irrita- 
tion of the aflected parts, to give ease to the neuralgic 
pains, and to procure sleep. A fold of lint wet with the 
lotio zinci oxydi (F. 45), or with the lotio conii cum opio 
(F. 37)) may be laid over the surface, and moistened as 
often as it oecomes hot or dry. Opium should be admi- 
nistered internally, either in small repeated doses, or in one 
full dose sufficient to procure sleep at bedtime. The sub- 
cutaneous injection of morphia (F. 24) is of great service, 
and may be given in doses of from gr. i to gr. i, and 
repeated if the suffering is severe. The bowels should be 
acted on by some mild purgative, and quinine in doses of 
from gr. 1 to gr. 3, ordered two or three times a day. 



Royal London Ophthalmic Hospital Reports, vol. v. p. 192. 
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For the relief of the neuralgic pains, whicli are often so 
persistent after the rash has completely passed away, the 
painful parts may be gently rubbed with the liniment, 
aconiti cnm belladonna (F. 27), and the tinct. cannabis 
Indicad, in doses of from TT\^5 to 111.15, may be prescribed 
two or three times a day, with an opiate or snbcntaneons 
injection of morphia at bedtime if the neuralgia is suffi* 
cient to prevent sleep. Dr. Bazin " gave arsenical prepa- 
rations with success in the obstinate neuralgia consecutive 
to herpes zoster, and so accomplished cures which had 
resisted narcotics, narcotico-acrias, and cauterization."* 

If all remedies fail, the supra-orbital nerve may bo 
divided subcutaneously. The relief, however, from this 
operation's unfortunately frequently only temporary, but 
it maybe repeated, or a piece of the nerve may be excised. 
The patient should be cautioned that if the operation is 
successful, there wiU be numbness in the parts supplied 
by the nerve. 



CHAPTER XI. 

DISEASES OF THE ORBIT. 

Peotktjsion of the Globe — Proptods — ExophtlicbU 
mo8 — ^is a symptom common to all the diseases within the 
orbit. The extent and direction of the bulging of the eye 
is determined bj the character of the affection, and the 
part of the orbit from which it originates. When the 
proptosis is slight, it is often difficult to decide whether the 

Srotrusion is real or only apparent, as any oedema of the 
ds, or of the conjunctiva of the globe will give a promi- 
nent appearance to the eye. 

To ascertavn or measv/re the degree of Protrusion of 
an Eye. — ^The patient should be seated in a chair with his 
head thrown backwards, whilst the surgeon, standing 
behind him, raises the two upper eyelids with one finger 
of each hand, and at the same time directs the patient to 
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look downwards towards his feet. From this position^ 
above and behind the patient, the surgeon can glance 
down the face and contrast the level of the two eyes with 
each other, and compare their prominence with the pro- 
jecting brow, or with the side of the nose. 

Abscess of the Orbit may be cansed by blows on the 
eyo ; hy penetrating wounds of the orbit ; or by any 
violence producing fracture of its bony walls ; by the 
lodgment of a foreign body in the orbital cellular tissue ; 
or occasionally by tne extension backwards of a suppura- 
tive inflammation of the lids, or of the tissues in immediate 
contiguity with the eye, no matter how induced. Inflam- 
mation of the cellular tissue of the orbit (orbital cellulitis) 
brought on froYn any cause may terminate in abscess of 
the orbit. Caries, necrosis, or orbital periostitis may like- 
wise lead to orbital abscess. 

Abscess of the orbit may be either acute or c7i/ronic. In 
the former the inflammatory symptoms generally rapidly 
follow the injury ; they are sharp and quick in their pro- 

fress, pus is soon formed, and independently of the 
istory of the case, unmistakable evidence of its presence 
is afforded by the pain, heat, redness, and swelling. Occa- 
sionally, however, there is a variable interval of a week or 
more of perfect quiet and freedom from pain after the 
injury before any premonitory symptoms show them- 
selves; but when once started, their course is equally 
acute and rapid. 

Syrryptoma of Acute Abscess of the Orbit. — ^Deep-seated 
pain in the orbit extending around the brow, worse at one 
time, better at another, but never absent, and steadily 
increasing in severity. Any pressure on the eye, or even 
moving it, aggravates the pain. The eyelids become red, 
shining, and cedematous ; and the conjunctiva of the lids 
and globe vascular, swollen, and chemosed. The eye is 
now observed to protrude slightly beyond the level of the 
other, and this protrusion increases as the disease advances 
and the pus makes its way to the surface. The displace- 
ment is usually not directly forwards, but more or less 
downwards and outwards, or downwards and inwards 
according to the situation of the abscess within the orbit 
and the part of the eye on which it presses. With the 
increasing protrusion of the globe the si^ht becomes 
more or less impaired from the strain which is bein<~ 
exerted on the optic nerve. The orbital fold of skin abc 



S32 DISEASES OF THE OBBITL 

tlie lid becomes obliterated, and the npper lid so swollen 
and stretched in front of the bulging eye that it cannot 
be nused by the patient. Over the most prominent part 
of the swelling a carefol examination with the fingers 
will detect flnctaation. The most nsnal spot for the matter 
to point is rather to the inner side of the internal 
between the snpra-orbital ridge of the orbit and the 
npper border of the globe. Occasionally the snppnration 
may be more or less confined to one or other side of the 
orbi^ and this will in a great measnre determine the site 
at which the pus wiU endeavour to make its exit ; either 
the inner, outer, or lower side of the eye ms^ be tiie part 
selected. When the abscess is a smsJl and limited one, 
there may be little or no displacement of the ^e. 

With all these local symptoms there is aiways con- 
siderable constitutional disturbance. The skin ia not and 
dry, the patient has occasional rigors, he is restless, and 
his sleep is broken from pain. 

In chronic ahscees of me orhU the symptoms are often 
masked by the very slowness with which they develope 
themselves, and by the absence of any severe pain. It 
freq^uently happens that the patient does not even seek 
advice until an increasing protrusion of the e;^e and a 
somewhat corresponding (uminution in vision excite alarm. 

Chronic abscess of the orbit is often most difficult to 
diagnose, and may easily be confounded with a recur- 
rent fibroid, or some soft orbital tumour, the elasticity 
of which closely resembles fluctuation. The exciting 
cause of the abscess may have been an injury inflicted at 
some distant period, wmch has been forgotten, and from 
which the patient thought he had completely recovered ; 
or the slow progress of the disease, and the comparative 
and in many cases complete absence of pain during its 
early stages ma.j make it difficult, if not impossible, for 
the patient to give a correct account of how or when it 
commenced. When doubt exists as to the true nature of 
the case, an exploratory incision should be made into the 
tumour, and the surgeon should be prepared to act at 
once on the information it will aflord him. If it is 
an abscess, the incision should be enlarged sufficiently to 
give a free exit to the pus ; but if, on the other hand, it 
Hhould prove an orbital tumour, it should, if practicable, 
oved without any further delay. 
*/ment of Abscess of the OrhU. — ^As soon as it is 
it pus has formed, and that the protrusion of the 
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eye, if there be any, is due to its presence in the orbit, a 
free opening should be made for its escape. The site for 
making the incision should be that spot where there is 
the most distinct swelling and fluctuation, and where the 
pus has a tendency to point. After a free vent has been 
given to the pus withm the orbit, a warm linseed-meal 
poultice should be applied, and care should be taken that 
the wound is kept open by examining it daily, and, if ne- 
cessary, by passmg a probe alon^ the course of the incision 
to prevent the cut edges from umting. It not unf requently 
happens after an abscess of the orbit that the wound 
from the incision only partially closes, and a long sinus 
remains from which a slight purulent discharge continues 
to drain. When this is the case, and when no fragment 
of necrosed bone can be detected by a probe to account 
for it, the' use of a stimulating injection, such as zinci 
Bulphat. gr. 2 ad aqusB ^ 1, thrown mto the sinus with a 
glass syringe twice a day, will often prove of great 
benefit. If, however, a portion of dead bone is felt 
with the probe, time must be given to allow of its 
becoming detached, or at least partially loosened from 
the living structure ; and then, alter enlarging the orifice 
of the sinus, it may be removed with a pair of sequestrum 
forceps, first using, if necessary, a gouge, or an elevator, 
or a pair of fine cutting bone forceps to separate any 
portion of bone which may be holding it. 

Fractures op the Bones op the Orbit may be caused 
by blows on the head, or by the impaction within its 
cavity of a large foreign body, one extremity of which 
has passed through the orbital walls into the antrum or 
the posterior nares. When the fracture extends into the 
frontal or ethmoidal cells, there is generally emphysema 
of the cellular tissue of the lids and the surrounding 
parts. This arises from the patient forcibly driving the 
air through the broken cells when he blows his nose. 
Fracture of the orbit is often associated with fracture of 
other portions of the skull, and in such cases it fre- 
quently happens that the contusion or laceration of the 
brain produced by the blow is sufficient to cause death, 
independently of the injury which the cranial bones have 
sustained. 

There is, however, one form of fracture which is con- 
fined to the walls of the orbit, and which is very fatal. It 
is caused by direct violence, and is commonly produced 



334 DISEASES OP THE ORBIT. 

by a forcible thrust in the eye with a sharp or semi-blunt 
pointed instrument, such as the points of a pair of 
scissors, the end of an umbrella or a foil, or by the stem 
of a lon^ tobacco-pipe. The orbit is penetrated, and the 
end of the stick, or whatever it may be, is thrust against 
its roof or the upper part of its inner wall, which it in 
some cases fractures, whilst in others it breaks its way- 
through the bone and penetrates the substance of the 
brain. From such an injury the patient seldom recovers : 
even when the bones are broken, but not penetrated, the 
sharp splinters usually create such irritation of the brain 
and its membranes that a fatal result ensues. One pecu* 
liarity of this accident is, that its severe nature is apt to 
be often overlooked ; the external wound may be small, 
the immediate symptoms may be trifling, and the patient, 
if a mechanic, may be able to continue his work for some 
hours, or it may be for two or three days, before his con- 
dition obliges him to desist. Symptoms of inflammation 
and suppuration may then come on, coupled with those of 
cerebral or meningeal irritation ; the patient may pass 
rapidly from slight delirium to complete coma, and die in 
a period varying from a few days to two or three weeks. 

Treatment of Fractwres of the Orbit. — Fracture of the 
orbit requires the same treatment as fracture of any other 
portion of the bones of the skull, with the exception that 
even if there is reason to believe that a fragment of one 
of the orbital bones may be pressing injuriously on the 
brain, no operation can be attempted to dislodge it. 
Absolute rest, both mental and bodily, should be en-r 
joined in all cases where a fracture of the orbit is suspected. 
The patient should be kept in bed, and cold water dress- 
ings, or an india-rubber bag of ice should be laid over the 
eye and brow of the injured side ; and the bowels should 
be freely acted on by a brisk purgative. All stimulants 
should be forbidden, and a limited diet should be ordered. 
If there is much pain in the head, six or eight leeches 
should be applied to the temple, and these may be re- 
peated in twenty-four hours if the symptoms become 
more urgent. 

FoREiaN Bodies in the Orbit. — The lodgment of a 
foreign body within the orbit is one of the most dangerous 
accidents which can be met with in ophthalmic practice, 
as it not only always involves a serious risk to the eye, 
but it places even the life of the patient in considerable 
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jeopardy, and in some instances has caused death. It 
may prove hurtful to the patient both by the immediate 
ana secondary effects it is liable to produce. 

The i/mmedtate effects which may arise from the lodgment 
of a foreign body m the orbit are :— 

1. In its passage into the orbit it may either injure the 
parts within the eye, or rupture its external coats. 

2. Although the eye itself may escape injury, the optic 
nerve may be wounded, and absolute blindness follow. 

3. It may injure the walls of the orbit either by pene« 
trating them or by cauamg fracture. , 

The secondary effects which a foreign body within the 
orbit may excite are : — 

a. If a foreign body has escaped observation, and has 
been allowed to remain buried in the orbit, it may excite 
orbital cellulitis and abscess. This may lead on to a 
general inflammation of the globe, which may end in 
great impairment of vision, or in complete destruction of 
the eye from suppuration. 

/3. As a consequence of the orbital inflammation, a 
portion of the bones of the orbit may become necrosed. 

y. The inflammation may extend backwards along the 
periosteum lining the orbital walls to the membranes of 
the brain, and destroy the patient by meningitis, tetanic 
convulsions, or abscess of the brain. 

A foreign body generally enters the orbit somewhere 
between the upper or inner side of the eye, and the roof 
or inner wall of the orbit ; but cases are frequently met 
with where it has passed in at other points around the 
eve. If small, it usually buries itself m the loose cellular 
tissue of the orbit ; but occasionally it becomes fixed by 
either penetrating the globe, or by partially entering one 
of the frontal or ethmoidal sinuses, or the antrum, or by 
becoming in some way wedged between the globe and its 
external muscles. 

It is very remarkable how often a foreign body has 
been lodged in the orbit or adjacent cavities without the 
patient having suffered any great inconvenience from its 
presence. 

In No. 4 of the Ophthalmic Review , page 337, Mr. 
Brudenell Carter has related a very remarkable case, in 
which a large piece' of an iron hat-peg was impacted 
in the orbit and antrum of the opposite side, and remained 
there for a number of days without the patient being 
aware of its presence. It was then extracted, and the 
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man made a rapid Teeorei; witliont an; impiuniient ot 

the BJgbt of the ^e. 

In Febraaiy, 1869,1 extracted from a patient, Eet. twenty- 
eight, the breech of a mnzzle-loading gnn, which had been 
impacted for twelve jears in the right frontal ainns and 
upper part of the noBe. The following ia the historj of 
the case:— 



the eyea, and idbdj smaller ones on hie fsce. He was laid up for 
foar munlbd, diuing which rime both ejea became inflsnied&nd 
the sight of the left was nearly deetrojed. He was atlended 
throngh his illneBB by eesenil medical men, bat they never foond, 
DOT did they appear le suspect the presence of a foreign body. He 
fint detected eomething loose in the Dostril about two yearB and 
a half before he came nnder my care. When admiMed into the 
Middleaei Hospital a deep Bear WRS eeen between the ftontal 
sinuses, and the upper part of the right side of the nose waa 
swollen. There was an eSensive discharge from the right nos- 
tril, and the right eye was more prooiinent than the left. On 
eiamination with the finger in the noetril a hard and moveable 
body was felt te be lodged beneath (he scar and in the nyper part 
of the right nasal cavity, and from the metallic touch it gave to 
the probe I conclnded it to be a portion of 
Fio. 81. the gun-barrel. I first tried to remove 

this bard mass with a pair of strong for- 
ceps introdnced throufih Ihe nostril; bnt 
falling to accomplish this, 1 laid open the 
right cavity of the nares by an incision 
carried throngh the nostril along the fold 
which forms the line of demarcation be- 
tween the cartilage of the nose and face. 
The piece of iron was then seized with the 
forceps, and, after considerable traction, 
removed; it weighed an ounce and a Ouarter, and waa covered with 
a thin layer of rust. The wound was united with two fine 
sutures. The patient recovered without a bad symptom, and in 
a week left the bospital. 

The woodcnt (Sg. 81) repiesenls the actual size and shape of 
the screw breech of the gnu. 

Treatment of Foreign Bodies in ths Orhit. — Whenever 
it can be clearly eatablished that a foreign body is im- 
pacted in the orbit, the treatment is to endeavour to 
remove it as soon as pOBBible. To this rule, however, 
there are eiceptiona; and these are, -when lie foreign 
body is a Bmall shot, or a fine scale of metal which may 
have flown off from a rivet and paBBed into the orbit 
without injury to the eje. The aimoet impossibility of 
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finding a small object in a mass of cellular tissue forbids 
the attempt to hunt after it. If it can be easily felt with 
a probe introduced through the wound, it should be 
removed, but no lengthened exploratory operation should 
be attempted with the view of seeking for it. Such a 
proceeding would probably excite more irritation than 
would arise from the presence of a small metallic body in 
the orbit. It should also be remembered that small 
masses of metal may be often embedded in the cellular 
tissue of any ^art of the body without producing a 
symptom of irritation, and that they may remain there 
for many years without causing any disturbance. 

Having ascertained by a careful investigation that a 
foreign body is in all probability embedded in the orbit, 
the knowing operation for its rimoval maybe performed. 

The outer canthus should be freely diviaed, either by a 

Eair of scissors or with a scalpel, to allow of the upper lid 
eing completely turned up, or the lower one drawn 
down, according to the locahty in which the foreign body 
is lodged. If it has entered the orbit above the globe, the 
upper lid is to be raised, and the reflection of conjunctiva 
between the lid and the eye is to be divided over the spot 
where the foreign body is suspected to be lying. A probe 
or the little finger may then be passedthrough the wound 
into the orbit by the side of the eye, and having felt the 
object, it mav be "seized and drawn out with a pair of 
sequestrum forceps. When the foreign body has entered 
the orbit below the globe, the lower lid must be drawn 
down and the lower oculo-palpebral fold of conjunctiva 
must be divided, but the remaining steps of the operation 
are the same as those already described. 

If the foreign body has become entangled with one of 
the recti muscles, or from any other cause one of them 
should interfere with its easy withdrawal from the orbit, 
it is better at once to divide the muscle with a pair of 
scissors as close as possible to the globe, rather than to 
use any force to overcome the resistance it may be causing. 

Pbneteating Wounds op the Orbit are always serious. 
The exact injury which has been inflicted can often be 
only surmised, and time is required for the manifestation 
of symptoms before either a correct diagnosis or prognosis 
of the case can be formed. The instrument which has 
caused the accident should be examined to see if any frag- 
ment of it has been broken off and left behind in the 
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orbital cellular tissue, and the direction in wliich it pene- 
trated the orbit should be noted. The patient shoiud be 
Icept nnder careful supervision for some days, so as to 
enable the surgeon to treat from the onset any unfaYonr- 
able symptoms that may arise. Even when no injury has 
been in£icted to the bones of the orbit, orbital oeUulitis 
and abscess are very apt to ensue. 

Febiostitis 07 THE Orbit is usually chronic, but small 
portions of the orbital periosteum are occasionally a4mtely 
mflamed. Acute diffuse periostitis rarely if ever affects 
the orbit. 

Oh/ronic periostitis of the orhit is nearly always syphilitic. 
It usually leads to the formation of nodes or the effusion 
of lympn beneath the periosteum. The most frequent 
position of the nodes for which the ophthalmic surgeon 
IS consulted is on the frontal bone just over the brow ; 
but they sometimes occur within the orbit and give rise 
to grave symptoms. The nodes of the flat bones usually 
differ in their progress from those which are so com- 
monly seen on tne tibia and other long bones ; for whereas 
in the latter they frequently ossify and form bony pro- 
jections, in the former (the flat bones), and especially in 
those of the skull, the effosed lymph often softens, and 
pus is formed beneath the periosteum, and a portion of 
the subjacent bone either exfoliates or becomes carious. 

Symptoms, — Dull aching pain, which is worse at nights, 
when it is usually sufficiently severe to prevent sleep; 
swelling of the part, evident to the sight and the touch 
when it occurs over the superciliary ridge ; but when the 
periostitis is within the orbit, the swelling is indicated by 
the impaired motions of the eyeball, or by paralysis of 
one or more of its muscles, if the node is in a locality 
where the ocular nerves can be affected by it ; and if 
the swelling is large, there is some protrusion or dis- 
placement of the eye. If the node within the orbit 
should soften and pus be formed, all the symptoms which 
characterize orbital abscess will gradually develop them- 
selves, and after the matter has been evacuated a chronic 
discharge will probably continue until some portion of the 
orbital bones has exfoHated. 

Treatment — In chronic orbital periostitis there is gene- 
rally a past history of syphilis, possibly dated back many 
years; but when this cannot be obtained, the surgeon 
must use his own judgment as to the patient's veracity, 
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and treat the ca.se accordingly. Tlie most nsefnl medicine 
is the iodide of potassium, wnich should be given in the 
first instance in doses of from gr. 3 to gr. 5 three times 
a day ; but if these fail to do good, they may be increased 
up to gr. 8 or gr. 10. To reheve pain and favour the ab- 
soiption of the effused lymph, the unguent, hydrarg. cum 
belladonna (F. Ill) may be rubbed into the brow, and left 
on during the day. Wnen the pain is very severe, a sub- 
cutaneous injection of gr. ^ to gr. J of the acetate of 
morphia (F. 24), or gr. 5 of the pit saponis cum opio, 
may be given at night. If these remedies fail, a mixture 
with iodide of potassium and perchloride of mercury 
(F. 87) maybe ordered. If the node within the orbit 
soften, and pus be formed, an opening should be made 
to give vent to it ; and if a chronic discharge continue, 
and this be found dependent on a portion of dead bone 
not yet exfoliated, the sinus should be syringed out twice 
a day with a little tepid water, or with a very weak solu- 
tion of carbolic acid!^ about HI 3 ad aqusB^l. As soon 
as the probe detects that the bone is loosened, the sinus 
should be enlarged and the exfoliated piece be removed 
with a pair of forceps. 

Acute Periostitis of the Orbit is an acute inflammation 
of a portion of the orbital periosteum which may have 
been detached from the bone or otherwise injured by some 
penetrating wound of the orbit, or may have become 
secondarily affected during an attack of orbital cellulitis. 
It is accompanied by severe pain and by the formation 
of pus, which will give rise to all the symptoms described 
in the section Abscess of the Oebit. The piece of bone 
which is subjacent to the inflamed periosteum usually 
perishes, and a discharge of fetid pus continues to drain 
through the external wound by which the matter was first 
evacuated, until the dead bone is detached from the 
living and removed from the orbit. 

Acute Diffuse Periostitis rarely if ever attacks the orbit; 
indeed I do not remember having seen such a case, if 
by the name is meant a diffuse inflammation analogous 
to that which occasionally affects the periosteum pf long 
bones. A good account of this affection is given in the 
second edition of Holmes's " System of Surgery," in the 
article " Diseases of Bones," vol. iii. page 741, written 
by himseK. He says : " The pathology of the disease 
appears to consist in the partial separation of the 
periosteum from the bone, by effusion on the surfed 
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of the latter of lymph, or other products, soon giving 
place to a copious formation of pus, which spreads along 
the whole bone, and dissects away the periosteum from 
it, often from one end of the bone to tiie other." And 
further on he states that " the whole diaphysis usually 
perishes, leaving the articular ends unaffected, and there- 
fore not involving the neighbouring joint." The disease 
is generally ascru>ed to an injury ; it is very rapid in its 
process, and often terminates in death by pyaemia. The 

fatients usually affected are the young and strumous, 
have seen several examples of this formidable disea>se in 
the long bones, generally the femur; but it has never 
occurred to me to see anything approaching to it in the 
orbit. 

Treatment of Acute Perioetitis of the Orbit. — ^When it is 
traumatic, or is due to orbital cellulitis, the application 
of linseed-meal poultices and warm fomentations give the 
most relief during the acute suppurative period. As soon 
as there is reasonable evidence that pus has formed, an 
incision should be made into the orbit to give exit to it. 
For the chronic discharge kept up by the presence of dis- 
eased bone, see Treatment of Chronic Periostitis op 
Orbit, page 338. The patient should be ordered tonics, 
stimulants, and a liberal diet. The disease is very de- 
pressing, and it is not specific ; iodide of potassium and 
mercurials are therefore contra-indicated. 

Necrosis and Caries op the Orbit. — ^Necrosis of a 
portion of one or more of the orbital bones generally 
arises from periostitis induced b^ an injury, or by an 
acute orbital abscess ; whereas caries is usually promiced 
by some constitutional taint, such as syphilis or struma. 
In the two preceding sections it is shown that both caries 
and necrosis may follow inflammation of the periosteum 
of the orbit. Caries of the malar bone is, however, more 
frequent than caries of the orbit, and it is a form of the 
disease which the ophthalmic surgeon is frequently called 
upon to treat, as it is the cause of a very troublesome 
ectropion. 

Treatment. — ^For necrosis no permanent cure can be 
effected until the piece of dead bone has been removed. 
Time should be given to allow of its being loosened from 
the living structures, and then, guided by a probe passed 
through the sinus by which the discharge escapes, an 
incision should be made down to the necrosed bone, 
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whicli should be removed with a pair of fine boi^e forceps. 
For caries the treatment is different. True caries is 
strictly ulceration of bone, or, in other words, a degenera- 
tion of the bone particles, which are thrown on, and 
may often be detected in the discharge. As in ulcers 
of the skin, the object of the treatment is to restore 
healthy action, and thus produce cicatrization. This 
may be aimed at by constitutional and local treatment. 
Where there is a syphilitic taint the iodide of potassium 
with iron (F. 80), or the iodide and bromide of potassium 
combined (F. 86), or other anti-syphilitic remedies may 
be given; but when the disease may be attributed to a 
strumous diathesis, cod-Uver ofl, the syrup of the iodide 
or hypophosphite of iron will generally do good, and 
especially if at the same time the patient can obtain sea 
air and a nutritious diet, of which milk and eggs form a 
part. 

The best local applications are the lotio rubra (F. 55) ; 
a lotion of carbolic acid (F. 47) ; or of chloride of zinc 
gr. 1 ad aqusB J 1. They should be imected up the sinus 
by a glass syringe twice a day ; and if one lotion causes 
too much irritation, another should be substituted. If, 
however, all these remedies fail, a cure may be often ac- 
complished by making an incision down to the carious 
bone, and gouging away the soft and diseased structure. 

ANEURISMS OP THE OEBIT. 

There are three forms of aneurism which may be met 
with in the orbit — 

1. The true and the false aneurism. 

2. The diffuse or consecutive aneurism. 

3. Aneurism by anastomosis. 

1. Hie True cmd Fcdse Aneurism, — ^By the term true is 
understood a simple circumscribed dilatation of the three 
coats of the artery ; whilst the title false is improperly 
applied to l^e most usual form of aneurism, in which the 
middle and internal coats have ffiven way, and the sac is 
composed of the external or ceUular coat. The artery 
withm the orbit which is affected by aneurism is the oph- 
thalmic, or in exceptional cases one of its branches. 

Symptoms of Anev/rism of the Ophthalmic Artery. -^'PtO' 
trusion of the eye, but if the vessel has not burst, the 
exophthalmos is not extreme; pulsation of the globe, 
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sometimes visible, but nearly always to be felt with the 
fin^rs on the eye ; and lastfy, the sense of pulsation and 
whirring noise which is experienced by the patient, and 
Toa&j be generally detected by the medical attendant by 
placing a stethoscope over the eye, or on the side of the 
temple. There is often an absence of pain, and the dis- 
ease may pass for a long time unnoticed, until from some 
hidden or accidental causes the vessel gives way, and 
then the suffering becomes extreme, and the symptoms 
exaggerated. 

A case is recorded by the late Mr. Guthrie of aneurism 
of the ophthalmic artery of both sides. The disease was 
diagnosed during Hfe and verified after death, when " an 
aneurism of the ophthalmic artery was discovered on each 
side, of about the size of a large nut." ...«." The 
disease existing on both sides, prevented an operation on 
the carotid being attempted, to which indeed the patient 
would not have submitted."* 

Mr. Kunneley has also reported the post-mortem ex- 
amination of a patient whose ri^ht common carotid he 
tied for the relief of orbital aneurism. The operation was 
performed in August, 1859, and the woman died of serous 
apoplexy on February 27, 1864. " On the right side of the 
sella turcica was found a circumscribed aneurism of the 
ophthalmic artery, just at its origin, as large as a hazel- 
nut, which was mled with a dense solid red clot."f 

Cases have been recorded of aneurism of the central 
artery of the retina. In a patient under Dr. G. Sous, 
of Bordeaux, the disease was diagnosed during life by 
the ophthahnoBCope, the distended vessel appearmg as an 
ovoid tumour on the left optic disc. J 

2. Ths diffuse or consecutive cmev/risni occurs when an 
artery has oeen ruptured either from injury or disease, and 
a sac is formed for tiie extravasated blood by a conden- 
sation of the surrounding tissues, with which sac the 
artery communicates. This is the most fre(}uent form of 
orbital aneurism. It may arise from an injury, such as 
a blow on the side of the head ; or it may come on from 
the accidental bursting of a true or false aneurism of the 
ophthalmic artery, or from the sudden giving way of one 
of the vessels in an aneurism by anastomosis. 



• Lectares on the Operative Snr^ry of the Eye, p. 158. 

f Medico-Chimrgical TransactioDS, vol. zlyiii. 1865. 

^ Annales d'Oculistiqae, 1865. 
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' The symptoms which indicate the lesion of an arteiT 
within the orbit are, sndden severe pain, followed by red- 
ness and swelling of the lids, oedema of the conjnnctiYa, and 
protmsion of the globe, with limitation of its movements. 
There is nsnally, m addition, noise in the head, compared 
by one patient to the whirring sound of a steam-engine 
or Ihreshing machine, and by another to the blowing of 
a pair of bellows. This thrill is audible to a bystander 
through a stethoscope placed over the eye, or on the side 
of the temple. A sHght pressure of the fingers on the eye 
wiQ detect pulsations synchronous with those at the wrist. 
In some cases a distinct pulsating tumour may be felt in 
tke upper region of the orbit; but in others, there is a 
majrkea absence of anything like a circumscribed swelling. 
Sv)oping or bending the head downwards aggravates 
all the symptoms. Pressure on the common carotid at 
once arrests pulsations and causes a diminution of the 
pT^tosis. 

The suddenness of the first symptoms is well illustrated 
in the following extracts from three of the reported cases. 
Mr. Travers,* m the account of the patient whose caro- 
tid he tied successfully, says, " she felt a sudden snap on 
the lefb side of her forehead, which was attended with 
pain." 

Mr. Daltymple, in citing the history of the case in which 
lie ligatured the carotid for aneurism of the orbit, uses 
the patient's own words: "The attack was sudden — 
instantaneous "...." hearing a noise as of the crack- 
ing of a whip, and feeling at the same moment an eztra- 
ominary kind of pain in the globe of the left eye, she 
awoke in great alarm and leapt out of bed."t 

Lastly, in the report of one of Mr. Kunneley's cases, 
in whicn he tied the carotid, it is stated that "as she 
stooped down to take off her shoe, she suddenly felt 
something give way in the left eye, as the crack of a 
gxm^X ^^^ P^^^ woman died on the sixteenth daj after 
the operation, and on making a post-mortem exammation 
there was found " a small circumscribed aneurism of the 
carotid artery, just as the ophthabnic branch is given off, 
which at its origin was partly surrounded by the coagpilum 
which had escaped from the vessel This also pressed 
upon the cavernous sinus ; hence, probably, the mtense 

* Medico-Chirurgical Transactions, vol. ii. 1811. 
t Ibid., vol. vi. 1815. J IWd., vol. xlii. 1859. 
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oongestioii and protrusion of all the stractores within the 
orbit."* 

In each of these three cases a series of distressing^ 
symptoms followed immediately on the first indication 
tnat some vessel within the orbit had mptnred. 

Treatment of True, False, and Diffuse Aneurisms wiikin 
the Orbit — Tnere are only two methods of dealing vith 
snch cases :-^ 

(1.) By digital compression of the carotid artery ; acnd 

(2.) By ligature of the vessel. 

In all cases where it is practicable digital compression- 
should be first tried. 

In July, 1856, a female patient with aneurism of tire 
ophthalmic artery, under Professor Gioppi, of Padua, wus 
successfully treated in this manner. " A second case, in 
which a formidable aneurism of the ophthalmic artery, in 
a patient the subject of aortic and cardiac disease, yns 
cured by digital compression, was pubUshed in 1858 ly 
Drs. Yanzetti and Scaramuzza."t It is not necessary 
that the compression should be continuous — it may lie 
intermittent, being applied only five or ten minutes at a 
time, according as the patient can bear it. If this treat- 
ment fails to effect a cure, the carotid should be tied. lb 
is an operation which has been frequently performed an! 
with good success. 

3. Anewrism by Anastomosis is usually congenital, al- 
though it may not be detected until by its increased 
growth it has made itself manifest by ertending beyond 
the orbit. It consists of a morbidly developed network 
of capillaries in the subcutaneous cellular tissue, forming 
a prominence beneath the skin, which increases in size, 
and is rendered turgid by laughing or crying. To the 
touch it has a tough, doughy feeling, quite dutinct from 
fluctuation. 

Treatment. — ^When the vascular growth is of limited 
extent, and is only a short distance within the orbit, it 
may be surrounded subcutaneously with a ligature and 
tied. The same proceeding mav be adopted to a portion of 
a growth of a larger size which extends beyond the orbit. 
There are, however, cases to which this plan of treatment 
is inapplicable, as when the growth pulsates, is of grea^ 
dimensions, bulges the eye, and is rapidly increasing. 

* TranBactioDS of the Pathological Society, vol. xi. p. 8. 
t Holmes^B System of Sargery, vol. iii. pp. 423, 424. 
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For such tunjours the effect of temporary pressure with 
the finger on the carotid should be tried, and if this 
succeeds in arresting the pulsations and in reducing the 
fulness of the growth, tne artery should be ligatured. 
Mr. Haynes Walton succeeded in this manner in curing 
a large aneurism by anastomosis in a child four months and 
three weeks old. After the operation, the protrusion of 
the eyeball was sensibly diminished, and the child re- 
covered without a bad symptom.* 

Dr. Althaus speaks highly of the success he has 
obtained from the electrolytic treatment of vascular 
growths.f Although in his hook on this subject he has 
not related any cases of large aneurism by anastomosis 
in which he has used electrolysis, yet it is a remedy which 
fairly commends itself for trial before resorting to liga- 
ture of the carotid. 

The plan of injecting vascular tumours of the orbit 
with coagulating fluids, such as a solution of tannin 
or of perchloride or persulphate of iron, is fraught with 
danger, and has termmated fatally in several cases. 

Venous N^vtjs op the Orbit is a congenital affection. 
It may not become manifest until many months after 
birth, when by its increase of size it causes a bulging 
forwards of the eye. The diagnosis of this rare affection 
is obscure and difficult. There is protrusion of the 
eye, which varies in degree, being greater at one time 
than another, and increased by any strong emotion, such 
as crying or laughing. An exammation with the finger 
round the orbit may fail to detect any tumour imme- 
diately within the orbital edge, the vascular growth being 
placed directly behind the eye and at the bottom of the 
orbit. If, however, the naevoid tumour has advanced 
sufficiently forward to be detected by the finger, it will bo 
felt as a soft, cushiony, elastic mass, and will yield no 
pulsations. 

In some cases the nsevus of the orbit extends into the 

cellular tissue of one or both eyelids, producing a soft, 

doughy swelling which causes a partial closure of the lids 

over the eye. 

Prognosis. — 1. A venous neevus of the orbit may gradually 

* Haynes Walton on the Surgical Diseases of the Eye, 2nd 
edition, p. 230. 

t On the Electrolytic Treatment of Tamours. 



84« DISEASES OP THE ORBIT. 

diminisli in size as the cliild advances in years. 2. Xt 
may remain stationary, or its increase may oe so slo^r as 
to occasion no serious inconvenience. 3. It may steadily 
or rapidly increase in size, so as to cause a protrusion of 
the ffiobe, and to such a degree as to induce suppuration 
of the cornea from the front of the eye being forced 
beyond the protection of the eyelids. 

Treatment — There are two methods of dealing with a 
venous nsavus of the orbit, when either from its size or 
rapid increase, active treatment is rendered necessary : — 
1. The superficial portion of the growth which affects the 
lids may, when practicable, be ligatured subcutaneonsly ; 
or inflautnmatory action sufficient to induce coagulation 
of the blood within the vessels may be excited by prick- 
ing tiie tumour at manv points with a needle-pointed 
cautery, made hot as often as may be required in the 




A. Shield with central aperture. b. Cautery iron. 

F. Shield with under surface, lined with ivoiy. 

flame of a spirit-lamp. The deeper part of the vascular 
growth withm the orbit may be treated by the actual or 
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galvanic cautery applied at two or three points thronpfli 
the integument close to the margin of the orbit. Mr. 
Spencer Watson has related in "tiie 6th vol. of the 
Transactions of the Clinical Society, a case of extensive 
venous nrovus of the orbit, which he obliterated partly by 
ligature, and partly by the use of the actual cautery to 
the tumour within the orbit. The cautery which he used 
is represented in Fig. 82, and to enable him to apply a 
certain amount of pressure, and at the same tmie to 

Srotect the skin from being burnt unnecessarily, he intro- 
uced the hot iron through a small metal shield lined on 
its under surface with ivory (Fig. 82, p). 

2. The nsBvoid tumour within the orbit may be excised. 
This operation, however, should not be attempted unless 
the growth is producing ^at proptosis of the globe, 
sufficient to render active mterference absolutely neces- 
sary, and to justify the sacrifice of the eye, as before 
the venous tumour can be reached, the globe must be 
enucleated. After the removal of the eye the nsBvoid 
tissue should be drawn forwards with a pair of toothed 
forceps, and then rapidly cut away with a pair of blunt- 
pointed scissors curved on the flat. When the greater 
part of the vascular tissue has been excised, the bleeding 
will have probably diminished, and all further haemor- 
rhage may be arrested by plugging the orbit with small 
pieces of sponge soaked m the liquor ferri persulphatis, 
and afterwards applying a firm pad of lint witii a bandage 
over the closed lids. 

The injecting the vascular growth with astringent 
solutions is accompanied with great danger to life, as 
already stated in the preceding section, and should not be 
attempted. 

The following case of venous nsBvus of the orbit came 
under my care at the Boyal London Ophthalmic Hos- 
pital, and was treated by excising the nsBvoid growth. 

On November 8th, 1870, a little child, aged three years and 
two months, was brought to the hospital with a great protrasion 
of the left eye, and evidently suffering consideraole pain. The 
eye was bulged fully half an inch beyond the boundary of the 
orbit, but the child was still able to close the lids over it. The 
globe was projected directly forwards, and no tumour could be 
felt with tne finger around any portion of the circumference of 
the orbit. The cornea was perfectly clear, and the eye otherwise 
healthy. The mother stated that the eye had begun to protrude 
about six months preyioosly, but that the bulging had remained 
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almost stationary until ten or twelve days before Her application 
to the hospital, when, without any apparent cause, the protrosion 
of the eye became rapidly greater, and had since increased 
daily. 

As it was difficult to decide on the nature of the tumonr, the 
child was kept under observation, and ordered to attend regiilarly 
as an out-patient. 

On November 18th the child was admitted with the mother 
into the hospital, as the severity of the symptoms had greatly- 
increased. The eye was much more bulged from the orbit ; it had 
lost the protection of the lids, which could no longer be closed 
over it, and from the consequent exposure, the cornea was begin- 
ning to suppurate ; the lower half of it was semi-opaque, and the 
conjunctiva of the globe was chemosed. The child was evidently 
in great pain, constantly moaning, and unable to sleep except in 
short snatches. To relieve the sufferings of the child, and also to 
obtain a correct knowledge of the growth behind the globe, I 
decided to remove the eye. On dividing the optic nerve with the 
scissors, a copious stream of blood followed, and the tumour within 
the orbit at once collapsed to nearly one-half its former size. 

On examination, a vascular growth, composed of large veins, 
with a cellular matrix, was found to occupy the orbit. I)rawing 
the use void tissue out of the orbit with a pair of forceps, so as to 
keep it on the stretch, I excised the greater portion of it, leaving 
only a small part of the tumour at the apex of the orbit. The 
cavity was then plugged with a small piece of sponge soaked in 
the liquor ferri perchloridi, and a compress to arrest further 
haemorrhage was applied over the closed lids with a flannel 
bandage. 

The sudden diminution in the size of the tumour on the divi-* 
sion of the optic nerve was due to the tumour having been cut into 
with the scissors, and the immediate escape of a large quantity 
of blood which had accumulated in a cavity in the centre of the 
growth. One of the large veins of which the nsevoid tissue was 
composed had evidently given way, and blood had been efiused 
into the substance of the tumour. This also explains the sudden 
increase in the size of the growth, which was one of the remark- 
able symptoms in the history of the case. 

The child recovered without a bad symptom, and has since 
continued well. 

EXOPHTHALMIC GOITRE. — GRAVES'S DISEASE. 

The three symptoms which characterize this extraordi- 
nary affection are : exophthalmos of both eyes, enlargement 
of the thyroid gland, and palpitation of the heart. To 
these may be added anasmia, derangement of the fmic- 
tions of one or more of the visceral organs, and a peculiar 
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capricioTisness of temper ; but these signs are not diag- 
nostic, as they are common to other diseases. Exoph- 
thalmic goitre is more frequent amongst women : thus, 
" of fifty cases of this complaint collected by Withuisen, 
only eight occurred in males."* I shall first briefly 
describe the group of symptoms which mark the disease^ 
and then refer to each in detail. 

Symptoms. — The first sjmptom is usually palpitation of 
the heart, which steadily mcreases, and is aggravated by 
mental emotion or exercise. The eyes seem to grow large, 
and the friends notice that they begin to protrude, and 
the thyroid gland expands. The patient suffers from 
paroxysms of dyspnoea, with violent palpitations, and a 
sense of fulness of the eyes and throbbmg of the carotids. 
Associated with these symptoms there is usually anaemia, 
irregular action of the bowels, an uncertain appetite, and, 
if the patient be a female, amenon*hoea. Trousseau lays 
emphasis on the change of temper, which from being even 
becomes capricious and irritable, and is often the first 
indication of there being some constitutional malady. 

The Uxophthahnoe, or protrusion of the eyes, is the 
symptom for which the ophthalmic surgeon is most fre- 
quently consulted, and it is the one whibh often causes 
tne greatest amount of anxiety to the patient. As the 
disease advances the bulging increases, sometimes to such 
an extent as to prevent the lids from closing over the 
globes. When this happens, the eyes suffer from expo- 
sure and become liable to frequent attacks of inflammation. 
In a poor girl, aat. eighteen, who was under my care at the 
hospital, the eyes continued to protrude more and more, 
imtil at last, having lost much of the protection of the 
lids, both eyes became acutely inflamed, and both corneas 
suppurated. I frequently see this patient, and so promi- 
nent are the shrunken globes, thai although both are 
contracted to at least one- third of their origmal size, ike 
lids when shut cannot cover them. Notwithstanding the 
prominence of the eyes, the sight is generally but little 
affected. In the case to which I have just referred, the 
girl could see to read and write well before her eyes 
became inflamed. 

Hypertrophy of the Thyroid, — The whole gland is 
usufiuly enlarged, but according to Graves, Stokes, and 

* Trousseau's Clinical Medicine, Syd. Soc. ed. vol. i. p. 552. 
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Trousseati, the riffHt lobe Ib tHe more affected of the two. In 
three oat of the K>nr cases of exophthalmic goitre related 
by Morell Mackenzie,* the right lobe was the larger, and 
in the fonrth both lobes were equal. The increase in the 
Edze of the thyroid is at first almost imperceptible, bat 
after it has attained certain dimensions it is productive 
of distressing symptoms from interfering with respiration 
when the patient is in the recnmbent position. With the 
hypertrophy of the gland tissue there is dilatation of the 
vessels oi uie gland, and this can be easily recognised in 
severe cases by placing the hand over the thyroid, when 
it wiU be felt to expand synchronously with the pulsations 
of the carotids. 

Palpitation of the Heart, — ^This is a very constant 
symptom, and usually the one which first attracts the 
patient's attention. Trousseau says: " The valvular sounds 
are exaggerated, and are generally accompanied by a soft 
systolic bellows-murmur, audible in the large arteries 
also. The carotids pulsate more forcibly than natural, 
and they as well as the jugular veins have a share in the 
production of the sounds heard over the enlarged thy- 
roid."t The palpitations appear in the early stages of 
the disease to be due to functional derangement, but in 
the latter there is frequently dilatation of the cavities of 
the heart. 

Derangement of ths Visceral Orgam,8, — The appetite is 
variable — at one time good, at another almost wanting. 
The bowels are irregular in their action, one patient suf- 
fering from repeated attacks of diarrhoea, whust another 
is troubled with flatus and constipation. In females there - 
is almost always amenorrhcea. Trousseau remarks : " In 
the beginning, menstruation is only disturbed, but it is 
after a time completely suppressed, and hopes of a 
favourable issue are not to be entertained unti] this 
function is perfectly re-established.t 

AncBmia generally attends this disease, but it is by no 
means an essential condition, as exophthalmic goitre may 
exist in robust and florid-looking patients. 

Treatment, — Dr. Trousseau says: "I can from expe- 
rience recommend you to have recourse in this singular 

* Transactions of the Clinical Society, vol. i. p. 9. 
t Trousseau's Clinical Medicine, Syd. Soc. ed. vol. i. p. 646. 

% Ibid., p. 550. 
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affection to bleeding, digitalis, and hydropathy/** The 
first and last of these remedies I have not tried^ but digi- 
talis I have frequently ordered, and always with benefit. 
The iodide of potassium generally fails to do good in 
these cases ; it depresses too much, and frequently induces 
iodism. From the usually ansBmic state of the patient, 
iron would naturally be suggested, but with the rapid 
pulse which mostly accompames this disease, the drug is 
badly borne, and aggravates the symptoms. During the 
paroxjTsms of dyspncea ice should be applied over the 
thyroid and over the praacordial region in an iDdia-rubber 
ice-bag, and the tincture of digitalis TT\^ 10 to IT^ 15 pre- 
scribed every two or three hours, keeping a careful watch 
over the patient during its administration. In the in- 
tervals between the paroxysms small doses of the tincture 
of digitalis, combined either with the mineral acids or 
with an alkaH, according to the special indications of the 
case, will be found of service. If there is habitual con- 
stipation, the bitter waters of Pullna, Friedrichshall, or 
Kissinffen may be also prescribed. In female patients, 
when tnere is scanty menstruation or amenorrhoea, means 
should be taken to restore the uterine functions. In 
cases which have resisted medicinal remedies, I would 
certainly try q. course of hydropathy, with the hope that 
by acting freely on the skin the patient may gam that 
relief winch other treatment has failed to afibrd. 



TUMOUES OF THE OEBIT. 

Tumours op the Obbit may be divided into three 
classes: — 

1. Those which originate within the orbit. 

2. Those which commence within the eye, and after- 
wards extend to the orbit ; or reappear in the orbit after 
the eye has been excised. 

3. Those which have their origin at some site beyond 
the eye or the orbit, but have extended into the orbital 
cavity. 

It would be out of place to discuss in this manual the 
nature and progress of all the varieties of tumours which 
may affect the orbit, as nearly every form of tumour 

* Trousseau's Clinical Medicine, Syd. Soc. ed. vol. i. p. 588. 
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wlucli may grow elsewhere may spring up also in this 
locality. I shall therefore allude only to those growths 
which have some special bearing on the treatment to be 
pursued for their removaL 

1. TUMOUBS WHICH OMOINATB WITHIN THE OKBIT SOOU 

manifest their presence by the pressure they exert on the 
eye. As the growth advances, the globe is protruded in 
one or other direction, according to the position the 
tumour occupies in the orbit. AU sight may be destroyed 
by the pressure on the optic nerve, or by the stretching 
and extension of the nerve from the protrusion of the 
eye ; or, if the exophthalmos is great, the lids may fail to 
cover the globe, and the cornea may ulcerate and slough 
from exposure. It is, howevei, often astonishing to wmit 
an extent the eye may be projected and the optic nerve 
consequently stretched, without producing any great im- 
pairment of vision ; and also how the lost sight will be 
regained after the eye has been restored to its proper 
position within the orbit by the removal of the morbid 
growth. The tumours which originate within the orbit 
may be benign, recurrent, or malignant; and may be ex- 
tirpated with more favourable prospects of success than 
those which first show themselves wit>in the eye. 

Of the benign growths we have the fibrous, bony, and 
cartilaginous tumours, and cysts. 

Fibrous tumours Usually grow from the periosteum of 
the orbit, to which they are attached by either a broad or 
a pedunculated base. They are often situated near the 
edge of the orbit, from which with care they may be 
removed without injury to the eye. These tumours, when 
carefully dissected out with the portion of the periosteum 
from which they have sprung, do not reappear. 

Bony and Cartilaginous Tumours. — ^The exact nature 
of these growths can only be ascertained by an explora- 
tory incision, when, if they are attached by a short 
pecucle, they may be removed. Occasionally, however, 
their base is so extensive, and their structure so dense, 
that it is impossible to take them away. For the ex- 
cision of these tumours the operator should be provided 
with small bone forceps, a gouge, and an elevator, as 
even when the pedicle is small, it may be impossible to 
detach it without the use of some bone instruments. 

Cysts of the orbit are of various kinds. The most fre- 
quent are the atheromatous and the steatomatous ; but 
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serous, hydatid, and other forms of cysts are also met 
with in this locality. The most satisfactory method of 
dealing with cysts is to dissect them out, but this is 
often extremely difficult, and occasionally impracticable 
without sacrificing the eye. They sometimes so entwine 
themselves amongst the orbital muscles that it is hard 
to follow them ; and their waUis are frequently so thin 
that they either give way, or are punctured during the 
operation, and their contents having escaped, it becomes 
almost impossible to identify them from the structures 
in which they are buried. Unless the cyst is completely 
excised, it is liable to grow again. If the cyst is large, 
and on making an exploratory incision into it, its con* 
tents are found to be fluid, one or two strips of lint may 
be introduced into its cavity, after it has emptied itself, 
with the object of exciting sufficient inflammatory action 
to cause obliteration of the sac. Occasionally an orbital 
cyst will be found to contain hydatids, wmch may be 
either echinococci or cysticerci. 

Of the malignant and recurrent growths which may 
originate within the orbit we have the varieties of sarr 
comas, the scirrhous and occasionally the medullary 
cancers. Most of the orbital tumours, however, whicn 
have been called medullary cancers have been in adults 
soft sarcomas, and in children gliomas which have ex- 
tended from the eye into the orbit. 

Of the recurrent growths the most freguent is the fibroid 
recwrrent (the spindle or round-celled sa/rcoma). This 
tumour usually grows from the greater part of the peri- 
osteum lining the orbit, and can only be eradicated by 
completely extirpating it, and then destroying the whole 
of the surface from which it springs. This is best done 
by using the chloride of zinc after the tumour has been 
excised in the manner described at page 355 in the section 
on Tbeatment op Orbital Tumours. These recurrent 
growths differ from the cancerous tumours in that they 
do not invade the lymphatics or affect neighbouring 
organs. 

There is another form of fibroid tumour which is re- 
current, but in a different sense to the one just alluded to. 
It grows from only a limited area of the lining membrane 
of me orbit, it has a delicate investing capsule, and may 
be pedunculated. When fairlj excised with the portion 
of the periosteum to which it is attached, it does not 
return in the same locality ;. but it reappears in other 

A A 
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portions of the body, generally selecting for itself some 
fibrous expansion from which to sprout. I have had one 
such case under my care, and as it is an example of a 
rather rare form of disease, I will briefly quote it. 

In May, 1866, 1 removed from the left orbit of a lady a fibroid 
tumour of six years* growth. It was pedunculated, enclosed in a 
delicate capsule, and attached to a small portion of the periosteum 
of the outer wall of the orhit, which I also excised with the 
tumour. From this oj^ration she rapidly recovered, and the eye, 
which had been considerahly displaced, and impaired in vision, 
was restored to its normal position, and soon regained much of its 
lost sight. In March, 1867, the patient returned to me on account 
of a tumour which occupied the whole of the hai-d and a portion 
of the soft palate of the left side. It was irregular in outline, but 
perfectly smooth and very elastic. It was first noticed about four 
or five months previously as a small swelling in the upper part of 
the left hard palate. For the complete removal of the disease I 
excised the whole of the left side of the hard palate, and as much 
of the soft palate as was involved in the disease. From this ope- 
ration also the patient made a good recovery. In Octoher of the 
same year she again came to me : the disease had recurred on 
the hard palate of the right side. There was also a fibroid tumour 
in the parotid region on the same side of the face, which had 
existed some years, and had now begun to increase in size. I 
accordingly removed with the gouge the tumour in the palate, 
scooping away the periosteum and the corresponding portion of 
bone to which the growth was attached, and excised the parotid 
tumour. From this operation the patient soon recovered, and up 
to the present time, July, 1873, she has continued without a re- 
currence of the disease. 

2. The Tumours which first commence within the 
Eye, and ArTBRWABj)s extend to the Orbit; or re- 
appear IN THE OftBIT AFTER THE EtE HAS BEEN EXCISED,. 

are the sarcomas and melanotic sarcomas of the choroid, 
and the retinal gliomas. See Intra-gcular Tumours, 
page 193. For treatment, see section below. 

3. Tumours which havjs their origin at some site 

BEYOND THE EyE OR THE ObBIT, BUT HAVE EXTENDED INTO 

THE Orbital Cavity. — Such growths may spring from 
the antrum, the frontal sinuses, the lachrymal canals, or 
from some of the bones which help to form the base of 
the sknll, as the pterygoid processes, or the body of the 
sphenoid. In all cases they should if practicable be 
removed, and at as early a period as possibfo. Examples 
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of remarkable displaoement of the eye from such growths 
encroaching on the orbit, will be found in Heath's valu- 
able book on " Injuries and Diseases of the Jaws," pages 
238 and 247. 

7}reatment of Orbital Tv/mowra.^^ln all cases which 
admit of a reasonable hope of success, the morbid growth 
should be excised, and the eye if possible saved. When 
the tumour is cancerous or recurrent and occupies the 
greater part of the cavity of the orbit, the eye must be 
iirst enucleated, even though it still retain some sight, in 
order to afford sufficient space for the complete removal 
of the growth. The small fibrous, or bony and cartila- 
ginous tumours, or even cysts, may often be taken from 
the orbit without injury to the eye. The morbid growth 
ma^ be frequently removed bv an incision through tiie 
conjunctiva, and especially if the globe has been cQready 
excised; but when more room is required the external 
canthus must be freely divided, so that the lids may be 
turned either upwards or downwards, and thus the outer 
boundary of the orbit be completely exposed. Whenever 
there is any doubt as to the nature of the tumour, the 
surgeon should make an incision down to it, but be pre- 
pared to act at once upon the information which he uius 
ns. In bony tumours the base is sometimes found to 
> large, and the structure so hard, that it is more 
prudent to close the wound than to proceed with the 
operation. This caution is specially applicable to the 
broad-based ivory exostoses wnich are occasionally met 
with in the orbit. For all the malignant and recurrent 
growths, the mere excision of the disease is not sufficient 
even though the whole mass be apparently taken away, 
as some germs will certainly be left, which will in all pro- 
bability cause the tumour to grow again. Having excised 
as much of the tumour as can with safety be removed 
with cutting instruments, the actual cautery should be 
freely applied to those parts of it which still remain, and 
to all tne bleeding pomts. When all hasmorrhage has 
been arrested, the chloride of zinc paste (F. 7) spread on 
small pieces of lint^ should be laid evenly over tne whole 
surface from which the growth has sprung. A small 
pledget of cotton wool should then be placed in the orbit, 
and over this a fold of dried lint, which is to be held in 
situ by a bandage tied firmly around the head. Before 
the patient awakes from the chloroform, from one-sixth 

A A 2 
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to one-tliiid of a grain of the acetate of morphia (F. 24), 
according to the strength of the patient, snonld be in- 
jected suDeataneonslj into the arm, and repeated in two 
hoars if the pain be severe. 

In cases where I have excised the eye with the orbital 
tnmoTur, and have been able to preserve the conjaiictiva 
which covered the globe, I have adopted the following 
method of applying the chloride of zinc paste, in order to 
avoid the e^ongning of the eyelids which so frequently 
happens from the action of the caustic extenoing to 
them. 

After the excision of the eye and morbid growth, pres- 
sure is to be made into the orbit until all bleedii^ has 
ceased. The mouth of the conjunctival bag from which 
the globe has been enucleated is now to be held open 
with two pairs of forceps, whilst the chloride of zinc paste 
spread on strips of lint is passed into it. The conjunc- 
tural edges are then to be drawn together by a single suture. 
In this way I have destroyed the greater part <3 the con- 
tents of the orbit, without affecting the lids. 

On the day following the operation the bandage may be 
removed, and if there is much tension of the lids from the 
stuffing within the orbit, some of the cotton wool may be 
gently drawn out, and a piece of clean lint being laid over 
the parts, another bandage should be lightly applied. The 
remainder of the cotton wool should be taken away on 
the second dav, and a little more laid loosely within the 
orbit to absorb the discharge as soon as suppuration com- 
mences. This dressing may be repeated daily, but the 
pieces of lint on which the chloride of zinc has been ap- 
plied should not be removed until suppuration has quite 
loosened them from the surface against which thev were 
placed. After about ten or twelve days the sloughs will 
separate from the orbit, and if any suspicious-looking 
granulations spring up, they should be touched with the 
solid chloride of zinc, or with the potassa cum calce. On 
three occasions I have seen epileptic convulsions follow 
within thirty- six hours after the operation, but they 
have in each instance ceased shortly after the removal 
of the cotton wool and the chloride of zinc from the 
orbit. The fits did not recur, and the patients perfectly 
recovered. 

The success of this mode of treatment has been well 
proved, and two striking instances of its efficacv have 
been recorded in the ** Pathological Transactions. The 
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first was in a, patient under Mr. De Morgan, who reOiOTed 
a, large eQcepholoid ttunonr from the orbit. "It projected 
near^ four mcbes forward from the cheek on the oatdde, 
and about two inches and three-qoarterB from the na^al 
aide."' The man died one year and nine months after the 
operation from paraplegia, but there was no return of the 
d^esae in the orbit. The account of the post-mortem 
examination will be found in the "Pathological Trans- 
actions," vol. xviii. p^e 220. 

The second case (fig. 83) was a patient under my care 
in the Middlesex Hospital, from whom I removed a scir- 
rhous tumour of the orbit,t and at the same time a 
eecondary scirrhous tubercle in the skin in front of the 
ear and lying over the parotid gland. The whole of the 




Fig. 82 ii from a photograph of the patieot after aba had 

tecorered IroiD the operatian. 

* Pathological TraoBactiollB, vol ivii. pp. 265-271. 
t Ibid., vol. iriii. pp. 233-216. 
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orbit were detacbed in one piece (fig. 84) and 
D in the Hnsenm of the Uiddlesei HospitaL 
1 was peifonned in February, 1866, and up to 
the present time, Aognet, 1873, the patient has continaed 
quite well and free from anj recurrence of the disease. 
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Acute IsrLAxuA.roB.r Exudation imto the Oebit. — 
A case of this nature was under the joint care of Dr. 
Goodfellow and mjself at the Middlesex Hospital. It 
presented all the Bytnptoms of a rapidlj increasing can- 
ceroaB tumonr; bnt after I had ennclaated the eye, and 
exctaed the solid growth which filled the orbit, it proved 
on a microscopical examination to be perfectly stmofcnre- 
lesa, and was probably the prodnct of acnte inflammation, 
most likelj specific The man continaed in the hospital 
until hifl death five months aftflrwarda, when a post- 
mortem examination ezptaiaed most of the ajmptoms 
observed during life. A short aoconnt of the case was 
given in the Lancet,* from which I have abstracted the 
following notes : — 



• See Laneet, April 18, 1868. 
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The patient was under the care of Dr. Goodfellow in one of the 
medical wards ; after suffering much pain, the eye within twenty- 
four hours was found to hulge considerably. There was paralysis 
of all the ocular muscles, great impairment of sight, and oedema 
of the lids, with slight chemosis of the conjuncti?a. I was asked 
to see the man, and belieying from the rapidity of the symptoms, 
that they were due to some kind of inflammatory exudation, I 
thrust a bistoury into the orbit through the upper lid. Only a 
little serum escaped. The bulging of the eye steadily increased, 
and with it the swelline of the lids and chemosis of the conjunc- 
tiva. The pain in the head and orbit at times was very conside- 
rable, and twice it was relieved by some leeches to the temple. 
Iodide of potassium was administered in large doses, but without 
affording any relief. The urgent symptoms continued, the eye 
became quite blind and immoveable, and began to suppurate. 
As the eye was now lost, and the man's suffenngs were extreme, 
I excised the globe, and then came down upon a hard conical- 
shaped mass, which exactly filled the whole of the orbit. The 
pen-orbital membrane was m situ with the bone, and the tumour 
corresponded with the cone which is formed hj the muscles and 
vessels as they pass from the apex of the orbit to the eye. I 
removed as mucn of this solid material as I was able, leaving 
only a small portion at the ver^ apex of the orbit, \vhich I felt 
it would be unsafe to meddle with. Examined with the micro- 
scope by Messrs. De Morgan, Hulke, and Cayley, the conclusion 
was, that this solid mass was only inflammatory exudation ; it 
was perfectly structureless. The following day the man had 
three epileptic fits, but from these he recovered, and so far as the 
orbit was concerned he afterwards did perfectly well. There was 
veiT free suppuration, which was followed by complete cicatri- 
zation. 

For the first fortnight after the operation the man seemed 
decidedly relieved, but the pain in the head then returned ; and 
on awaking one morning he found the left half of his face para- 
lysed. He was then transferred to the physicians' wards, where 
he gradually became hemiplegic, in which condition he remained 
until he died. 

Post-mortem examination ten hours after death. Rigor mortis 
strongly marked. Body much wasted ; nodes on the right tibia; 
On removing the scalp, the outer table of the skull presented a 
carious worm-eaten appearance, and the bone was adherent at 
points to an irregularly thickened dura mater. In the substance 
of the left cerebral hemisphere near the front of the upper sur- 
face, was a nodule of firm greyish syphilitic deposit, the size of a 
filbert. At the surface of the corresponding part on the right 
side, where the pia mater adhered to the brain, there was a cir- 
cumscribed abscess. There was also another abscess, of the size 
of a hazel-nut, in the substance of the left cerebellar hemisphere. 
There was necrosis of the petrous portion of the left temporal 
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bone, with an abscess above it leading into the left inferior 
petrosal and left lateral sinuses, both of which were filled with 
pus. 

Gases of acute inflammatory exudation into the orbit 
are no doubt rare, but I suspect that they are more fre- 
quent than the hospital records would lead us to antici- 
pate. It is only on this supposition that I can account 
for the occasional instances which one meets with in 
practice of the gradual subsidence without operative 
treatment of firm orbital tumours, which had conside- 
rably displaced the eye and had been readily felt with 
the finger in the orbit. 

In October, 1866, 1 saw in consultation with Dr. Stallard a 
patient, eet. twenty, whose right eye was protruded rather more 
than half an inch from the orbit by a finn growth, the mai^n of 
wliich could be distinctly felt with the tip of the finger pressed 
within the orbit. The eye began to bulge suddenly in tne pre- 
vious May, after a considerable swelling of the face, for which he 
had a tooth removed ; and from that date up to the time I saw 
him, the proptosis had continued,to increase. Thinking, irom the 
history of the case, that the symptoms might be due to some in- 
flammatory exudation, I thrast a bistoury through the upper lid 
in two places into the orbit, but only a little blood escaped. He 
was then ordered a mixture with iodide of potassium, and since 
then he has steadily improved. The tumour within the orbit has 
so far subsided, and the eye has resumed so nearly its normal 
position, that an ordinary observer would fail to notice any dif- 
ference in the prominence of the two eyes. 

DISTENSION OF THE FEONTAL 8INTJS. 

The frontal sinus may be distended with pent-up secre- 
tion! or pus, and the tumour thus formed may so closely 
resemble a growth from within the orbit as to render it 
difficult to arrive at a correct diagnosis without making 
an exploratory incision. In order to rightly estimate the 
displacement of the globe which an expanded frontal 
sinus may produce, it will be necessary to refer briefly to 
the anatomy of the dry skull. 

The frontal sinuses are two bony cavities placed between 
the inner and outer tables of the vertical portion of the 
frontal bone, completely separated from each other by a 
bony septum. Each of these spaces is subdivided into 
cells by delicate lamellsd of bone. These cells extend 
pwards about one inchi gradually becoming narrower as 
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tkey ascend, until the opposed plates of the frontal bone 
come almost into contact, a thin layer of diplo€ only in- 
tervening. Forwards and outwards the frontal cells are 
prolonged between the layers of bone which form the roof 
of the orbit as far as the mesial line of that cavity, at 
which part they cease, from the opposed laminaB of bone 
falling together. The half-cells which are seen in the dry 
frontal bone at the nasal notch are completed by corre- 
sponding half-cells on each side of the cribriform plate of 
tne ethmoid bone. The frontal cells communicate with 
the middle meatus of the nose by means of the infundi* 
bxdum, which is a long and tortuous bony canal, connect- 
ing the anterior ethmoidal cells with the frontal sinus 
above, and with the meatus of the nose below. 

The situation of the frontal sinuses is indicated on the 
exterior of the frontal bone by two prominences over the 
root of the nose, more or less strongly marked in all 
people, and called the nasal eminences. 

Such being the disposition of the frontal cells, it is easy 
to conceive in what direction a new growth, or an accu- 
mulation of fluid, would caus^ them to distend. Of their 
boundaiy walls the weakest is that towards the orbit, 
where the bony plate which separates that cavity from 
the frontal sinus is exceedingly thin, and often in the di^ 
skull semi-transparent ; so aelicate indeed in structure is 
the upper and inner part of the orbit, that the finger, in 
many of the dry preparations, may be easily pushed 
through it. 

Causes, — In most cases distension of the frontal sinus 
is due to an injury at some remote period, frequently at 
a date so far from the symptoms which first attracted the 
patient's notice, that it seems at first difficult to fairly 
conclude that the disease is the result of the accident. The 
extent, however, to which the sinus is often found dilated» 
and the time which must necessarily be consumed to efiect 
this distension of a bony cavity, together with the ofl>told 
tale of a blow or a fall years ago, can only lead to the con- 
clusion that an injury is the most frequent exciting cause 
of these accumulations. The explanation is probably to 
be found in the supposition, that at the time of the acci-* 
dent a fracture oi some of the anterior ethmoidal or 
frontal cells produced a closure of the infundibulum, the 
canal by which the mucus from the frontal sinus escapes 
into the nose. This channel being closed, there' is at 
once a retention of all mucous secretion, which from that 
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FJg, 65 U the dravniig of a patieot, «t. tftr-eigbt, who was 

under mr c»re wilh an enonnoot dutonnott ol the led frootal 
sinus. The diseme in bis case wse clearl; tracesble to a kiob he 
received on the left ejebrow from a horse when foiu years old, 
fiflj-foar ^'ears ago. I'here was still lemunins as the result of 
tbo inJDrf a depreeBinn of the bone over the left e;febrow, and s 
scar on the inneT Bide of the nose. The left ej^ waB coneide- 
rably displaced by tbs tnmoiir ; it was half an inch further from 
the nose, and nearly an inch lower down in the face than its 
fellow of the opposite eide. The eye was projected outn-ards, 
and the patient was unable by any effort to draw it inwards. 
The inner half of the field of vision was lost, bat in the onter 
half he could cnnnt fingers, although he was unable te read any 
sized type. On the left side of the bridge of the nose there was 
a smooth, round, elastic swelling about the uie of half a lai«e 
walnut protruding from the inner side of the orbit. It varied in 
size, being much Gmnller when he arose in the mamiag, and 
larger when he went tc '— ' -'■ -'"'■* ''^'— "■-- "" "-~ •- •'-- 
tumour, nor in the scar _. ... 

On the patient's admisaion i'. 

iperation I have described at page 365, and i ..-,» 

<bber drainage tube through the distended sinus into the left 

•ity of the nose and out of th' ''i^ noatril, u ii 



There w 
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represented in the woodcut, fig. 87. Tlie contents of the cyst 
consisted solely of a thick dark glairy fluid, evidently the pent- 
up accumulation of many years' secretion of the lining membrane 
of the frontal sinus. A very slight amount of irritation followed 
this operation, and the patient in a few days expressed himself 
greatly relieved of the sense of weight which had lately oppressed 
his brow. A free discharge drained through the tube, which was 
shifted twice a day, and previous to each shifting the cavity of 
the cyst was thoroughly cleansed with a solution of carbolic acid, 
HI iv ad aqusB ^, which was squirted into the sinus through the 
drainage tube. 

Qradually the discharge diminished in quantity ; and as the 
cyst walls contracted, the eye regained to a great extent its 
proper position within the orbit. T^e tube was worn for nearly 
eight months, when, as all discharge had ceased, it was with- 
drawn. Ailer the removal of the drainage t^he there was left a 
fistoloiu <^Bening at the inner angle of the orbit. 

A case also is recorded by Mr. Hulke, of a girl, SBt. 
seventeen, with great expansion of the right frontal sinus, 
which was evidently caused by an accident when she was 
five years of age. " She fell from a window and received 
a cut over the right eyebrow. Her forehead was much 
bruised and Bw(3len, and she had concussion of the 
brain.*'* 

There are, however, cases of distended frontal sinus in 
which no history of an injury can be traced. The only 
conclusion which can then be drawn is, that from some 
accidental cause which we cannot detect, the communica- 
tion between the frontal cells and the nose through the 
infandibulum has been closed, possibly from some mfiam- 
mation of the lining mucous membrane. This hypothesis 
seems the probable explanation of the foUowmg case 
of distension of the frontal sinus in a young gin who 
had never received an injury. Her mother dated the 
disease from an attack of erysipelas of the head and face 
when Bhe was Bk years old^"^ 

Alice S f 8Bt. twenty-one, came under my care at the Oph- 
thalmic Hospital, on April 6th, 1869, on account of a tumour on 
the inner side of the orbit which projected the eye downwards 
and outwards, as is correctly represented in the woodcut (fig. 86), 
taken from a photograph. 

History, — The girl states that about six years ago she noticed 
a swelling at the inner side of the left orbit, close to the bridge 

* Royal London Ophthalmic Hospital Reports, vol. iii. p. 153. 
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of the noM ; it vu bdiiOI and «oft lo the timch, uiil v&ried id 
SJM, being larger nt one time than snother; it endn&II^ in- 
creMed UDtil it attained the dimeneioai shown in uie drawiag. 
The light of the eye ii good. She can read No. L irith eaae at 
12 inches, and No. XX, Snellen at 20 feet. Her matii«r thinka 
that the BwelliuK originated in a wvere attack of eryaipelas 
which aha had when she wu eix yean old. On two occonoDB 
the tnmonr haa been punctoreJ, and each time a thick floid was 
erocaated. 

Fio. 86. 




Afler her admiaeion into the hospital, I performed on ,thia 
patient the operation deeoribed at page S65, and encceeded in in- 
troducing a drainage tube tbrougli toe disteoded eiaua, aa u 
represented in lig. 87. After cutting into the tumour, my finger 
passed readilj iato a large cavitj, the dilated frontal sinus, in 
which I detected a Bmall portion of necrosed bone, which was, 
however, too firmlj adherent to the living etructure to be de- 
tached. The contents of the cjat coneiated partlr of the same 
dark gliur; fluid as was found in the first patient, but partly also 
of pua, with which the dark fluid was freef; ntreoked. 

Thie patient completelf recovei'ed, and in the laat photograph 
she sent me, the eye appeared to have regained almost its normal 

Symptomi 
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When the distensdon is actUe it is due to inflammation 
of the nuLCOus membrane of the sinas, which leads to the 
formation of pas. There is generally a dnll aclung pain 
over the brow and root of the nose, accompanied by con- 
siderable constitntional disturbance. The pus gradually 
accumulates in the frontal sinus, and ultimately dis- 
charges itself either by bursting into the nose, or by 
makmg an exit for itself through the upper and inner 
part of the orbit. When the latter site is selected there 
IS usualLy some bulging of the distended sinus into the 
orbit, and a shght displacement of the eye downwards 
and outwards. The upper lid becomes red and swollen, 
and the tumour examined with the finger is tender, and 
will, if sufficient thinniog of the bone has taken place, 
impart a sense of fluctuation. 

In most cases the distension of the frontal sinus is 
chronic, and the collection of fluid within its walls is the 
pent-up secretion of many years. Sealed within a bony 
cavity, no decomposition ensues, and increasing year 
by year in quantity it distends the sinus and d^places 
the eye. Theire is frequently no pain, not even a sense of 
weight over the brow. The only symptoms which are 
manifest to the patient are, the gradual formation of a 
tumour at the upper and inner portion of the orbit, and 
a slow but steadily increasing protrusion of the eye 
downwards, outwards, and forwards. In one patient under 
my care (fig. 85), the displacement was so extreme that the 
upper margin of the cornea of the left eye was below the 
level of the right lower lid. Occasionally the early 
symptoms are chronic, whilst the later ones are sub- 
acute, and productive of a feeling of constant heaviness 
and aching across the forehead, ^fhe disease is usually 
confined to the frontal sinus of one side, but a case oc- 
curred under Mr. Hnlke of a man in whom both frontal 
sinuses were affected. 

Trecdment of Distension of the Frontal Sinnis. — The 
objects to be attained are, first to 'evacuate the pent-up 
fluid, and then to establish a free communication between 
the frontal sinus and the nose, through which the secre- 
tion may continue to drain as fast as it is secreted. By 
these means the cavity of the sinus will gradually collapse, 
and the eye will be restored in a great measure to its 
normal position. The ends to be desired will be accom- 
plished Dv the following operation : — 

A single carved incision parallel with the fold above 
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the lid is to be made over the moBt prominetit part of the 
tumour, and ha-ring by d little disBCction eiposed iti aai- 
face, the scalpel should be plnnged into it, and an open- 
ing made to the extent of the inoision. The index finger 
. of the right hand is now to be pushed into the ainoa 
through the wound to ascertain the aize of the cavity and 
if there is any necrosed or carious bone. Whilst thtia 
exploring tlie sinus, the little finger of the left hand 
shoi^d be passed np the oorrespouding nostril and an 
endeavour made to find out the spot at which the tip of 
the finger in the siuns will approxiDtate most closel;^ the 
end of the one in the nose. After a little search it will be 
fonnd that at one part the fingers will almost meet, 
there bein^ onlj a thin plate of bone between them. 
Having gamed this information, the finger in the frontal 
sinus is to be withdrawn, but that in the nostril is to be 
retained in situ to act as a euide to the gonge or elevator, 
which is to be passed into the sinus and made to force a 
passage into the sose through the lamina of bone on 




which the tip of the little finger is resting, A comnmni- 
'ation between the frontal sinus and the noae having been 



DISTENSION OF THE FEONTAL SINUS. 367 

thus established, an india-rubber drainage tube with 
' holes cut at short distances is to be introduced, one ex- 

' tremity of which is to be afterwards fastened on the 

^ forehead, whilst the other end protrudes slightly from the 

■ nostril. 

The easiest way of introducing the drainage tube is to 
; pass a probe with an eye up the nostril and out of the 

wound, and having fastened the tube to it by means of a 
piece of string, to draw it back again through the nose. 

The object of the drainage tube is to keep the channel 
between the two cavities from closing, and to enable the 
attendant to wash out the frontal sinus at least twice a 
day with some astringent and disinfectant solution. For 
the latter purpose the lotio alum, cum zinc, sulph., or 
the lotio acid; carbolic. (F. 42, 47) may be injected with 
a glass syringe through one of the openings at the upper 
esSremity of the tube. The drainage tube should be 
worn for five or six months, or until all discharge from 
the nose has ceased. The results of these cases when 
thus treated are usually most satisfactory. 
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1. Liebreich'8 Eye Bandage. 




The bandage conBists of a 
linen or a knitted cotton band, 
Ay from 10 to lO^ inches in 
length, and 2^ inches in width ; 
at either end of which are at- 
tached tapes to keep it in posi- 
tion on the head. The tapes 
should be one inch in width. 
One tape, B, 11 4 to 12 inches 
in length, extends across the 
top of the head from ear to ear 
and terminates in a loop, through 
which the second tape, C 2>, 
passes, as in the woodcut. 
To apply the bandage : — 
The patient having been told 
to gently close the lids of both 
eyes, a small square of linen is 
laid over each, ui)on which are 
placed small pads of cotton 
wool or charpie. The bandage, 
which had been previously fitted 



to the head, is now drawn across 
the eyes and fastened on the 
temple, opposite to the eye 
which has undergone the opera- 
tion. (See fig. 88;) 

2. The Compress Bandage. 

** This bandage should be 
about If yards in length, and 1^ 
inches in width ; the outer two- 
thirds should consist of fine and 
very elastic flannel, the central 
third of knitted cotton The 
eye having been padded, the 
bandage is to be adjusted in 
the following manner : — One 
end is to be applied to the fore- 
head just above the affected 
eye, and is then to be passed to 
the opposite side of the fore- 
head^ above the ear, to the back 
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of tha bead ; the knitted par- 
tiun IB thea to be cairied on 
below Mie olt, and bronght np- 
H&rds OTor tba compreu, the 
bondtigu beiDg pueed kfou 
the forehead, and it* end firml; 
piDDed. The oppoiite eje may 
be cloaed vlth eticliiiig plaster, 
or if it also requires & eompieBs, 
a upaiate bandage is to be ap- 
plied to it."* 

Id the place of the flannel 
tuid knitted cotton bandage 
aboTe deicribed, a fine liaen 
one Till anevei eqoall; veil. 

3. Keronrial Vapour Batb. 

The following is Mr. Honry 
Lee'a descriptkn of bia mercu- 
rial vapour batb. " It consists 
of a kind of tin case, containing 
a spirit lamp. In the centre. 




immediately over tbe vick of 
the lamp, is a smalt circular tio 
plate, upon wliich the mercurial 
powder is placed. Around this 
is a i^rcalar depreSBJon, whicb 
is half filled vith bailing water. 
The patient placea tbie on the 
Kround, and uts OTer it, or near 
it, an a small cane b1«o]. He 
i> then eofeloped, lamp and 
all, in a circnlar cloak, made 
expressly for this pnrpaae by 



Budn^o." 1^ Pror. Von Gruft, 
abridged and tnnilMtd b; Boelberv 
Weill, S. L. O. S. «•?., lol, I- - 



Heean. SMigny. When a 
cloak cannot be procured, ft 
double blanket answerB the par- 
pose Terj well. At the expira- 
tion of a quarter of an hoar or 
twenty minutes, the caJomel 
which is placed upon the lamp, 
the water, and the spirit will 
have disappeared, and the pa- 
tient may then get into bed. 
During the tjme the patient is 
taking the batb, he may inh&la 
the vapour for half a minute or 
a minute, on two or threediffe- 
rent occasionB, with adiBnlAge ; 
and after tbe bath ia over he 
mast contriTC not to wipe off 
the calomel depoBited on his 
akin. Patients are generajly 
recommended to ait over the 
bath for two or three minutes 
after the lamp has gone oat."* 

The lamp may be obtained of 
Messrs, Weiss, Savlgny, Mat- 
thews, or any of the Londou 
surreal instrument makers. 

4. Lapii DiTinm. 

Snlphate of Copper, Nitrate 
of Potash, and Alum, of each 
equal parts, in powder, fused 
ia a glazed earthen cracible, 
powdered Camphor, to tJie ex- 
tent of II part of the whole, 
being added near the end cf the 
process. When cold, break in ' 
pieces and keep in a closely- , 
stoppered bottle, f 
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proportions with 
Silver; thus:* 
No. 1 Gonsists of 1 

Silver and 2 of 

Potash. 
No. 2 consists of 1 

Silver and 3 of 

Potash. 
No. 3 consists of 1 

Silver and 34 of 

Potash. 
No. 4 consists of 1 

Silver and 4 of 

Potash. 



Nitrate of 

Nitrate of 
Nitrate of 

Nitrate of 
Nitrate of 

Nitrate of 
Nitrate of 

Nitrate of 
Nitrate of 



6. TalYia Canstioa. 

R Zinci Chloridi ) Partes 
ZinciOxydi . . i aequales. 
Mix them intimately with 
pestle and mortar. Preserve 
in a well-stoppered bottle. 

7. Pasta Canstioa. 

ft Zinci Chloridi . . gr.480 
Farin» . . , gr.l20, vel q. s. 
Liquoris Opii Sedativi 
vel Aqua . . . fl.oz.l 
Misce. 

8. Fotus BelladonnsB. 

Extract Belladonnsd . . gr.60 
To be dissolved in one pint 
of boiling water, and used as a 
fomentation. 

9. Fetus Papaveris. 

R Capsnl. Papav. contus. oz.l 

Aquae destillat. . . fl.oz.20 

Mix, and boil for a quarter 

of an hour ; then strain through 

maslin. 



♦ Squire's Comp. to Britteh Phar- 
macopoeia, 5th edit. p. 40. 



10. Oargarisma Aoidi Hydro- 
ohlorioi. 

ft Acidi Hydrochlorici 

diluti fl.dr.2 

Decoct. Quercils . . fl.oz.20 
Misce. 

11. Oargarisma Alumixiis. 



ft Alnminis . 
Tinct. Myrrhffi 
Aquffi destiUat. 
Misce. 



. .gr.l20 
. . fl.dr.4 
ad fl.oz.20 



12. Oargarisma Sodas 
CUoratsB. 

R Liq. Sodffi Chloratse . fl.dr.4 
Aquse destillat. . . adfl.oz.8 
Misce. 

13. OnttsB Atropifls Sulphatis. 

ft Atropi» Sulphatis . gr.l ad 

gr.2 
Aquse destillat. . . .fl.oz.l 
Misce. 

14. Onttas AtropisB Sulphatis 

Fortiores. 

ft AtropisB Sulphatis . gr.4 
Aqu» destillat. . . .fl.oz.l 
Misce. 

15. OuttsB Physostigmatis 
FabsB (Calabar Bean). 

ft Extracti Physostigmatis 
Fabse . . . gr.l ad gr.4 

Aquse destillat. . . . fl.dr.l 
Misce. 

16. OnttsB Argenti Nitratift. 



BB 



ft Argenti Nitratis 
Aquse destillat. . 
Misce. 

2 



. fl.oz.l 
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17. Oatte Argmti Vitratii 
Fortioros. 

a AigentiNitnti8 . . gr.2 
AqusB destillat. . . . fl.oz.l 
Miflce. 

18. OuttflB Potaiiii lodidi. 

& Potassii lodidi . . . gr.8 
AqosB destillat. . . . fl.02.1 
Misoe. 

19. ChittsB Zinoi Chloridi. 

Ql ZindChloridi . . . gr.l 
Aqnn destillat. . . . fl.oz.l 
Blisce. 

20. OuttflB Zinoi Sulphatis. 

Bt Zinci Snlphatis gr.l ad gr.2 
Aqnffi destillat. . . . fl.oz.l 
Misoe. 

21. OuttflB Gupri Sulphatis. 

Bt Onpri Snlphatis . . gr. 2 
AqnsB destillat. . . . fl.oz.l 
Misoe. 

82. OuttflB OpU. 

R ViniOpil . . . .fl.dr.2 
Aquae destillat. . . . fl.dr.6 
Misoe. 

28. OuttflB T«rebintliinflB. 

R OL TerebinthinsB . . fl.dr.l 

01. OUv» fl.dr.7 

Misoe. 

24. Ix^eotio MorpliiflB. 

a Morpliife Aoetatis . . gr.80 
Aquae Calidse . . ad fl.oz.l 
Bub the Morphia gradually 
withfl. dr. 6 of the water; place 
the solution in a bottle and let 
it stand for one hour, shaking it 
occasionally, then drop in acetic 



acid cautionsly, drop by drop, 
until the morphia is diaBoIved, 
and add water (if necessary) to 
make up to one ounce. Qreat 
care should be taken that no 
more acetic acid is added thaa 
just sufficient to dissoWe the 
morphia. 

Min. 6 contun gr. 1 of Aoe< 
tate of Morphia. 

26. Liniment. AcoaitL 

a linimenti Aconiti . fl.dr.4 
Linimenti Saponis . . fl.dr.6 
Misoe. 

26. Linimont. AmmonisB. 

Hl Liq. Ammonise . . fl.dr.4 

01. OUvsB fl.dr.4 

Misoe. 

27. Liniment. Aconiti onm 
Belladonna. 

^ Tinct. Aconiti (Fleming's) 

fl.dr.4 
Liniment. BeUadomue fl.oz.li 
Misce. 

Sto. Linimentum BelladonnBB 
cum Olycerino. 

DL Eztracti Belladonnse 
Glycerin! .... aafl.oz.l 
Misce. 

29. Linimentum Ghloroformi. 

DL Chloroformi . . .fl.dr.4 

OL OUysb fl.dr.4 

Misoe. 

80. Linimentum Caloii e«m 
Greta. 

I^ Olei Lini 
Liquoris Calcis . . &&fl.oz.4 
Cretse preparatse . . . oz.2 
Misce. 
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81. Linotns. 

Bi Theriacse . . . . oz.l 
FhIt. Tragacanihas . . gr.25 
Synipi Fapaveris . . fl.dr.6 
Tinct. Scillae . . . fl.dr.2 
Acid Sulphuric, dilnt. inm.30 

Aquae fl.oz.2 

Misce. 

Dose, from a half to two tea- 
spoonfuls. 

82. Lotio AtropiflD. 

B Atropise Sulphatis . gr.l 
Aquae Sambuci . . .fl.oz.2 
Aquae destillat. . adfl.oz.8 
Misce. 

83. Lotio BelladonnsB. 

Bt Extracti Belladonnae . gr.40 
Aquae destiilat. . . . fl.oz.8 
Misce. 

34. Lotio BelladonnsB cum 
Alamine. 

B Liquor. Belladonnae 

(Batley's) . fl.dr.l 

Aluminis gr.24 

Aquae Sambuci . . . fl.oz.2 
Aquae destiilat. . . ad fl.oz.8 
Misce. 

85. Lotio Stramonii. 

B Extracti Stramonii . gr,i 
Aquae Lauro-Cerasi . . fl.dr.4 
Aquae destiilat. . • ad fl.oz.8 
Misce. 

86. Lotio Opii 

B Extracti Opii liquidi fl.dr.2 
Aquae Lauro-Ceiasi . fl. dr. 4 
Aquae destiilat. . ad fl.oz.8 



87. Lotio Conii onm Opio. 

B^ Extracti Conii . . .gr.30 

Extracti Opii liquidi min.30 

Aquae ferventis . . .fl.oz.8 
Misce. 

88. Lotio Aoidi Hydrooyanici. 

B Acidi Hydrocyanic! dilut. 

fl.dr.l 
Aquae Flor. Aurantii . fl.oz.2 
Aquae destiilat. . . ad fl.oz. 8 
Misce. 

89. Lotio Aluminis. 

B^ Aluminis . . . . gr.6 
Aquae destiilat. . . fl.oz.l 
Misce. 

40. Lotio Alnminis Mit. 

Bl Aluminis .... gr.4 
Aquae destiilat. . . fl.oz.l 
Misce. 

41. Lotio Alnminis cum 
Atropia. 



B^ Aluminis .... gr.24 
Atropiae Sulphatis . . gr.l 
Aquae destiilat. . . fl.oz.8 
Misce. 

42. Lotio Alnm. oum Zinci 
Sniph. 



B Alnminis ' . . 
Zinci Sulphatis . 
Aquae destiilat. . 
Misce. 



gr.8 

gr.l 

fl.oz.l 



48. Lotio Evaporans. 

Bi Sp. Athens nitrosi . « fl.dr.2 
Aceti aromatici , . . min.6 
Aquae destiilat. . ad fl.oz.8 
Misce. 
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44. Lotio Plumbi. 

a Plambi AoetotiA . . gr.2 

Acidi Acetici dilut. . .min.2 

Aquae destillat . . . fl.oz.l 
Miaoe. 



45. Lotio Zinci Oxidi 



Be Zinci Oxidi . . 

Glycerini . . . 

Aquas Sambacl . 

Aqun destillat. . 

Misoe. 



. .gr.90 
. fl.dr.4 
. fl.oz.2 
.ad fl.oz.8 



46. Lotio Olycerini. 

Bi Glycerini . • . fl dr.4 
AqusB Flor. Anrantii . fl.oz.2 
Aquae destillat. . . ad fl.oz.8 
Misce. 



47. Lotio Acid. Carbolic. 

^ Acid. Carbolic, pur. min.4' 

to iiiin.8 
Aquae destillat. . . .fl.oz.l 
Kisce. 



48. Lotio Hydrarg. Peroblo- 
ridi. 

1^ Hydrarg. Perchloridi . gr.} 
Aquae destillat. . • .fl.oz. 1 
Bfisce. 



48. Lotio Aeidi Taxmioi. 



Bt Acidi tannici . 
Sp. Yioi rectificati 
Aquae Rosae . . 
Aquae destillat. . 
Misoe. 



. gr.30 

. fl.dr.4 

.fl.oz.2 

ad fl.oz.8 



50. Lotio Boracii cum Glyce- 
rino. 

E Borads gr.l20 

Glycerini fl.oz. 4 

Aquae Sambuci . . .fl.oz.2 
Aquae destillat. . . ad fl.oz.8 

Misoe. 
Very useful in eczema of the 
face and eyelids. 

51. Lotio Boraois cum 
Plumbo. 

Bt Liquor. Flumbi Subacetatis 

min.30 

Boracis gr.60 

Glycerini .... fl.dr.2 
Aquae destillat. . . ad fl.oz.8 

Misce. 
Useful in eczema of the face 
and eyelids. 

52. Lotio Boracis cum Boda. 

Bt Sodae Bicarb. . . .gr.60 

Boracis gr.60 

Add. Hydrocyanici diluti 

min.40 
Aquae Sambuci . . fl.oz.2 
Aquae destillat. . ad fl.oz.8 

Misce. 
Useful in eczema of the face 
and eyelids. 

53. Lotio ArniosB. 

Bt Tincturae Amicae . min.80 
Aquae destillat. . . . fl.oz. 1 
Misce. 

54. Lotio Higra. 



Bt Calomelanos . 
Mucilag. Acaciae . 
Liquor. Calcis . 
Misce. 



. gr.60 

fl.dr.4 

ad fl.oz.6 
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65. Lotio Bubra. 

B. Zinci Sulpfaatis . . gr.l 
Sp. Rosmarini, 
Tinct. Lavandaln comp. 

a& miQ.15 
Aquae destillat. . . fl.oz.l 
Misce. 

56. Mistnra Antimonii Tar- 

tarati. 

Bi Yin. Antimonialis . fl.dr.} 
Liq. Ammon. Acetatis fl.dr.l 
Tinct. Hyoscyami . mm.20 
Aquse destillat. . . ad fl.oz.l 

• 

57. Histura PotasssB Gitratis. 

Bt Potaase Bicarb. . . gr.20 

Sp. Ammon. Aromat. f .dr.^ 

Tinct. Anrantii . . fl.dr.| 

Aqu89 destillat. . . fl.0z.i4 

To be taken in effervescence 

with 

Acid. Citric, gr.l 4. 
dissolved in one table-spoonfal 
of water. 

The Sp. Ammon. Aromat. 
may be omitted if desired. 

58. Hifltnra Ghloroformi cum 

Ammonia. 

ft Ammonise Carb. . . gr.3 

Sp. Chloroformi . . min.l5 

l^ct. Anrantii . . fl.dr.i 

Aquas destillat. . . fl.oz.l 

Misoe. 

59. Mistnra SalinsB. 

B Potassse Bicarb. . . gr.lO 

Spirit. Athens nitrosi fl.dr.4 

Liq. Ammonise Acetatis fl.dr.l 

Aqu» destillat. . . ad fl.oz.l 

Misce. 

60. MiBtnra Cinnamomi 

B Tinct. Cinnamomi . fl.dr.l 
Aqu8B destillat. . . fl.oz.l 
Misce. 



61. Kifltara Cinnamomi onm 
Acido. 

ft Tinct. Cinnamomi . fl.dr.^ 
Add. Nitro- Muriatic. 

dilnt. .... min.lO 

Aqu8B destillat. . . . fl.oz.l 

Misce. 

62. Mistnra Boraois. 

ft Boracis gr.60 

Sp. iBtheris nitrosi . fl.dr.4 
Syrup. Anrantii . . fl.dr.4 
Aqaee destillat. . .ad fl.oz.8 
Misce. — Dose, 1 ounce. 

68. Mistnra ErgotsB. 

ft Extract! ErgotsB liquidi 

min.30 

Tinct. Anrantii . . min.30 

Aquse destillat. . ad fl.oz.l 

Misce. — To be taken twice a 

day. 

64. Mistnra Nnoia VomiosB. 

R Tinci. Nucis Yomicse min.l5 
Infus. Gentian, comp. . fl.oz.l 
Misce. 

65. Mistnra Aoidl onm Tinot. 
Nncis VomiesB. 

ft Acidi Nitro-Muriatici 

dilut min.lO 

Tinct. Nucis Yomicse min.l5 
Tinct. Chirat89 . . min.l5 
Aqu89 destillat. . . . fl.oz.l 
Misce. 

66. Mistnra Aoldi onm 
Ginohona. 

ft Acidi Nitro-Muriatici 

dilnt min.lO 

Tinct. CinchonsB . . fl.dr.4 
Decoct. CinchonsB fl.oz.l 

Misce. 
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67. ICiitnra Cinohono onm 
Opio. 

ft Bztraot Cinchonn Flav. 

liquid mlii.l5 

Acidi Nitrici dilut.- . miD.lO 
Tinct. Opii . .min.StolO 
Aqu8B destillat. . . fl.oz. 1 
Mifloe. 

68. Miitura GinohoiiiflB. 

ft Cinchoniss Disulphatis gr.8 
Acidi Snlphurici dilut. min.lO 
Aquse destillat. . . fl.oz. 1 
Misce. 

69. Mlstara dninisB. 

ft QniniBe Sulphatis . . gr.l 

Acid. Sulphuric, dilut. min.lO 

Tinct. Aurantii . . fl.dr.^ 

Aquae destillat. . . . fl oz.l 

Misoe. 

70. Mistnra QninisB cum 
Ferro. 

ft Quinise Sulphatis, 
Fern Sulphatis . .- h& gr.l 
Acidi Sulphurici diluti min.5 
Aquse destillat. . . .fl.oz.l 
Misce. 

71. Mifltura Ferri Ferchloridi 
cum Quinia. 

ft Quinise Sulphatis . . gr.l 

Tinct. Ferri Perchlorid. min.5 

Acidi Nitrici diluti . . inin.5 

Aquae destillat. . ad fl.oz. 1 

Misce. 

72. Histara Ferri et Ammo- 
nia Gitratis. 

ft Ferri et AmmonisB Citratis 

gr.5 

Acidi Citrici.][ .... gr.5 

Syrup. Aurantii . . fl.dr 4 

Aqase destillat. . . fl.oz. 1 

Misce. 



78. Mistnra Ferri Sulpliatis. 

ft Ferri Sulphatis . . . gr.l 
Acidi Sulphurici diluti znin. 1 
Aquae destillat. . . fl.oz. 1^ 
Misce. 

74. Mistnra Ferri Ferchloridi. 

ft Tinct. Ferri Ferchloridi 

znin. 10 
Aquae destillat. . . fl.oz. 1 
Misce. 

75. Mistnra Ferri Ferchloridi 

cum Acido. 

ft Tinct. Ferri Ferchloridi 

min.10 
Acid. Hydrochloric, dilut. 

inin.lO 
Aqaae destillat. . . fl.oz.l 4 
Misce. 
To be taken in water twice a 
day. 

76. Mistnra Ferri FercUorid. 

cnm Strychnia. 

ft Tinct. Ferri Ferchloridi 

min.lO 
Liquor Strychniae . . miD.5 
Aquae destillat. . . fl.oz.l 
Misce. 

77. Mistnra Ferri cnm Tinct. 

DigitaliB. 

ft Tinct. Ferri Ferchloridi 

min.lO 
Tinct. Digitalis . . . min.5 
Infus. Quassias ad fl.oz.l 

Misce. 

78. Mietnra Ferri cum 
Ergota. 

ft Tinct Ferri Ferchloridi 

min.lO 
Tinct. Ergotae . . min.1.5 
Aquae destillat. . . fl.oz.l 
Misoe. 
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79. Mistnra Ouaiaei onm Gin- 
ohona. 

Bt Tinct. Gaaiaci Ammon. fl.dr.4 
Extract! Cinchone Flayie 

liquid! .... fl.dr.2 

Mudlag. AcacisD . . fl.dr.6 

Aqun destillat. . ad fl.oz.8 

Misce. 

Dose, two table-spoonfuls in 

half a glass of water two or 

three times a day. 

80. Uistura Fotassii lodidi. 

"Bl Potass!! lodidi . . . gr.3 

Potass. Bicarbonat. • . gr.5 

Infusi Caiumbse . . fl.oz.l 
Misce. 

81. Misttira Fotassii lodidi 
caxn Ferro. 

Bt Potass!! lodidi . . . gr.3 

PotasssB Bicarb. . . . gr.5 

Ferri et Ammonise Citratis gr.5 

AquiB destillat. . . fl.oz.l 

Misce. 

82. MiBtnra Fotaisii lodidi 
et Bromidi cum Ferro. 

DL Potass!! lodidi . . . gr.4 

Potass!! Bromidi . . . gr.5 

Ferri et Ammonise Citratis gr.5 

Aquae destillat. . . fl.oz.l 

Misce. 



83. Mistnra Fotais. lodidi enm 


Ammonia. 




Ht Potass!! lodidi . 


. . gr.3 


Potassaa Bicarb. 


. . gr.5 


Ammou. Carbonat. 


. . gr.3 


Tinct. Calumbse . 


. fl.dr.J 


Aquae destillat. . 


ad fl.oz.l 


Misce. 





84. Mistnra Fotassii lodidi 
cnm Golchico. 



Ht Potass!! lodidi 

Potassae Bicarb. 

Tinct. Ck)lchici 

Aquae destillat. 

Misce. 



. gr.2 

. gr.lO 

min.lO 

fl.oz.l 



85. Mistnra Fotassii lodidi 

cnm Gnaiaoo. 

R Potass!! lodidi . . . gr.2 
Tinct.Quaiac! Ammon. fl.dr.} 
Tinct. Cinchonae Flav. fl. dr. 4 
Mucilag. Acacise . . fl.dr 4 
Aquae destillat. . ad fl.oz.l 
Misce. 

To be taken in half a glass of 
water twice a day. 

86. Mistnra Fotassii lodidi 

et Bromidi. 



Be Potass. lodidi 
Potass. Bromidi 
Potass. Bicarb. 
Tinct. Calumbae 
Aquae destillat. 
Misce. 



. gr.3 

. . gr.5 

. . gr.5 

. fl.dr.4 

ad fl.oz.l 



87. Mistnra Fotassii lodidi 
onm Hydrarg. Perchloridi. 

Bi Hydrarg. Perchloridi . gr.l 

Potass!! lodidi . . . gr.60 

Tinct. Calumbae . . . fl.oz.2 

Aquae destillat. . .adfl.oz6 

Misce. 

Dose, two t^aspoonfuls in a 
glass of water two or three 
times a day. 

88. Mistnra Fotassii Bromidi. 

Bt Potass. Bromidi 

gr.5 to gr.lO 

Potass. Bicarb. . . . gr.5 

Tinct. Calumbae . . fl.dr.4 

Infus. Calumbae . . fl.oz.l 

Misce. 
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89. Mistnra Hydrarg. Por- 

cUoridi. 

R Liquor. Hydrarg. Per- 
chloridi .... fl.dr.l 
Tinct Oinchonae . . fl.dr.J 
Aqun destillat. . . fl.oz.l 
Misoe. 

90. Miitura TerebinthiiUD. 

Bt Olei Terebinthinse . inin.l5 
Mucilaginis Acacise . fl.dr.l 
AqniB Fimentse . ad fl.oz.l 4 
Misce. 

91. Mistnra OentiansB cnm 

Aloes. 

Ql Decoct. Aloes oomp. fl.dr.l 2 
Tinct. Gtentianse comp. fl.dr.3 
lofns. Gtentianse comp. 

ad fl.oz.8 
Misce. — Take a sixth part 
twice a day. 

92. Mistnra Magnesias 
Gomposita. 

IV Magnesi» Carbonatis 

pond gr.lO 

Magnesise Snlpbatis . gr.60 
Aquse MentbaePiperitfle fl.oz.l 4 
Misce. 

98. Mistnra Bhei Comp. 

Bt Rhei Fnlyeris . . gr.l5 
Magnesise Carbonatis . gr.lO 
Sp. Ammon. Aromat. . fl.dr.J 
Tinct. Rhei . . . .fl.dr.l 
Aqnse destillat. . adfl.oz.li 
Misce. 

94. Pilnla Aloes cnm Ferro. 

Bt Extracti Aloes Socotrin» 
Feni Snlphatis 
Pnlv. Zingiberis . . aa gr.l 

Theriacaa q.g. 

Misce. 



96. Pilnla Aloes cnm Jalapa. 

Bi Extract Aloes Socotrinse 

gr.U 

Jalaps Resins . . . gr.l^ 

Fulv. Gnm. Scammonil gr,2 

Saponis Mollis . . . gr.2 

Mix and divide into 

two pills. — ^Dose, 1 or 2. 

96. Pilnla Aloes cnm Nnce 

Vomica. 

Bt Extracti Nncis YomiesB gr.^ 
Extracti Aloes Socotrinse gr. 1 
Extracti Hyosoyami . gr.2 
Misce. — Dose, 1 when 

necessary. 

97. Pilnla Ginehoniss cnm 

Ferro. 
Bl CinchoniaB Salphatis 
Ferri Snlpbatis . . aagr.l 
Confectionis Ros89 Ganinse q.s. 
Misce. 

98. Pilnla Golocsrnthidis cnm 

Hyoscyamo. 

B(^ Extracti Colocynthidis 

compositi .... gr.S 
Extracti Hyoscyami gr.2 

Misce. — Dose, 1 or 2. 

99. Pilnla Colocynthidis cnm 

Hydrargyro. 

Vc PilulsB Hydrarg3rri 
Extracti Colocynthidis 

compositi . . . aS gr.2 
Extracti Hyoscyami . *. gr.l 

Misce. 

100. Pilnla Colocynthidis ciifli 

Bheo. 

1^ PilnlsB Colocynthidis 

comp. ..... gr.3 

PilnlsB Rhei comp. . . gr.3 

Extracti Hyoscyami . gr.2 

Mix and divide into "two 
pills. — Dose, 1 or 2. 
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101. Pilula Galoxnelanos cnm 
Colooyntliide. 

B, Hydrargyri Sabcliloridi gr.l 
Extract! Colocynthidis 

compositi .... gr.3 
Fulyeris Ipecacuanha . gr.^ 

Misce. — Dose, 1 or 2. 

102. FUola Elateni Com- 

posita. 

^ Elaterii gr.} 

Extract. AloSs Socotrins 

gr.14 
Extract! Hyoscyami . . . gr.3 

M!sce. 

103. Pilula Colcliioi Gomp. 

Extract. Colchic! Acet!c! gr.l 

PuIt. Ipecacnanhse comp. gr.4 

Extract! Hyoscyam! . . gr.l 
M!sce. 

104. Fil. Cannabis Comp. 

B- Extract. Cannabis Indicss 

gr.J 
Extract. BelladonnsB . . gr.^ 
Pulv. Qlycyrrhiz» . . gr.2 
M!sce. 

One pill at night or when in 
great pain. 

106. Pil. Calomel, bnm Opio. 

Bi Hydrarg. Sabchloridi 

gr.l ad gr.2 
PuIt. Opii . . gr.J ad gr.J 
Oonfect. BossB Caninsd . q.8. 
Misce. 

106. Pil. Hydrarg. onm Opio. 

Bt Pil. Hydrarg . . . gr.4 

Pulv. Opii gr.i 

Misce. 

107. Pil. Hydrarg. lodidi 
Virid. 

B Hydrarg. lodidiVirid.gr.Jad 

gr.l 
Extract! Lactncffi . . gr.2 
liisoe. 



108. TTnguentiim BelladonnsB. 

B Extract! Belladonnse . oz.^^ 
Glycerin! . . . . fl.dr.l 

Adipis oz.i 

Misce. 

109. ITngnent. BelladonnsB 
Comp. 

B Hydrarg. Ammoniat! . gr.5 
Extract. Belladonns . gr.lO 

Adipis oz.l 

Misce. 

To be rubbed on the forehead 
and temple. The surface may 
be thm covered with a piece of 
tissue paper to prevent tiie hair 
getting into it. 

110. TTnguent. Hydrarg. cum 
Atropia. 

B Atropiffi Sulphatls . gr.l 

Unguent. Hydrarg. . gr.l20 

Unguent. Cetacei . gr.240 
Misce. 



111. TTnguent. Hydrarg. oum 

Belladonna. 

B Extract. Belladonnas . gr.60 
Unguent. Hydrarg. . gr.420 

Misce. 
To be rubbed into the temple 
and around the brow. 

112. TTngnentom Hydrargyri 

cnm Opio. 

B Opii gr.60 

Unguent! Hydrargyri gr.420 
Misce. 

118. ITnguentum Opii. 

B Op!! gr.60 

Adipis gr.420 

Misce. 
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114. TTnguent. Hydrarg. 
Hitratii DUat 

E Unguent. Hydrarg. 

NitratiB gr.20 

Unguent. Getaoei gr.l20 

Mifloe. 



115. TTngnent. Hydrarg. 
Oxidi BuM Dilut. 

QL Unguent. Hydrarg. Oxidi 

rubri gr.20 

Unguent. Getacei . gr.l20 
Miaoe. 



116. Unguent Hydrarg. 
Oxid. Flav. 

a Hydrarg. Oxid. Flay. 

gr. 1 ad gr.2 
Unguent. Oetaoei . gr.l20 
Misoe. 



117. Triignent. Hydrarg^. 
lodidi Babri. 

Q( Hydrarg. lodidi Bubri 

gr.lO. to gr.l5 
Unguent. Cetacei . . • oz.l 
Misce. 

A mercurial oounter-irritant. 

To be rubbed into the temple 
at night. In applying liiis 
ointment the fingers should be 
coyered with a gloye. 

118. TTnguentam Stramonii. 

{Middlesex ffaspital,) 

He. Foliorum Stramonii re- 

oentium .... lb. 4 
Adipis lb.2 

Mix the bruised leayes with 
fat and expose to a mild heat 
until the leayes become friable, 
then strain through lint. 
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119. Hiatura Salina. 

fk Liquor Ammonin Citratis 

fl.dr.4 
Sp. Athens nitrosi . fl.dr.8 
Syrup. Tolutani . . fl.dr.4 
Aqu89 destillat. . .adfl.oz.4 
Misce. — Dose, one dessert- 
spoonful eyery four hours. 

120. Mistura Antimonii 
Tartarati. 

Qi Yiui antimonialis . fl.dr.2 
Liq. AmmonisB Citratis fl.dr.4 
Syrup. Althsess . . fl.dr.8 
AqusB destillat. . . ad fl.oz.4 
Misce. — Dose, one dessert- 
spoonful between 2 and 4 years 
of age ; one table-spoonfol be- 
tween 4 and 8. 



121. Mistura PotaiaaB 
Chloratia. 

Bt Potasses Chloratis . . gr.24 
Acid. Hydrochloric, dilut. 

min.24 

Syrupi Aurantii . . fl.dr.4 

Aquae destillat. . . fl.oz.4 

Misce. — One table-spoonful 

three limes a day. 

122. Mistura CinohonsB cum 
Aoido. 

Bt Extract. Cinchonse flay. 



liquid . . . 
Acidi Nitrici diluti 
Syrupi Aurantii . 
Aquee destillat. 
Misoe. — ^Dose, 
spoonful. 



. min. 40 

. min.40 

. fl.dr.8 

ad fl.oB.4 

one table- 
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123, Histnra GinohonflB onm 
Infos. B088B. 

Extract, GinchonsB flay. 

liquid .... fl.dr.l 

Syrup. Aurantii . . fl.dr.4 

Infusi Roste Acidi ad fl.oz.6 

Misce.'One table-spoonful 

twice a day. 

1S4. Histnra CinohoniB eum 
Tinct BelladoimaB. 

^ Extract. Oinclionffi flay. 

liquid inin.5 

Add. Nitric, dilut. . min.3 
Tinct. BelladonnaB 

inin.&to inin.5 

Aqu8B ad fl.oz.^ 

Misce. — For a child from 4 
to 7 years of age. 

126. HiflturaPotassii Bromid. 
oom Tinct. BelladonnsB. 

DL Potassu Bromid. . . gr.2 
Tinct. Belladonna 

min.3 to mui.5 
Aquse destiUat. . . fl.oz. 4 
Misce. — For a child from 
4 to 7 years of age. 

126. Mistora Ferri lodidl 

Bi Symp. Fern lodidi 

min.l0to20 
Glycerini .... fl.dr.^ 
Aquae destillat. . .ad fl.oz. | 
Misce. 

127. Mifitura Potassiilodidi 
oum Ferro. 

Q> Fotassii lodidi . . gr.8 
Ferri et Ammonise Citratis 

gr.24 
Sacchari albi .... gr.60 
Aquse destiUat. . ad fl.oz.4 
Misce. — One dessert-spoon- 
ful for a dose. 



128. Mistora Ferri Citratis. 

Bt Ferri et Ammonise Oitratis 

gr.30 

Sacchari albi .... gr.60 

Aquae destillat. . . fl.oz.4 

Misce. — One dessert to a 

table-spoonful twice a day. 

129. Mistnra Ferri Hypo- 

phosphitis. 

Bt Syrup. Ferri Hypophos- 
phitis . . . min.l5to30 
Aquse destillat. . . fl.oz.4 
Misce. 

130. Mistnra Ferri Fhos- 

phatis Gomp. 

R Syrup. Ferri Phosphatis 
comp. (Parrish) miQ.30 to 60 
Aquee destUlat. . fl.oz.4 
Misce. — To be taken twice a 

day between the meals. 

131. Mistnra Arsenioalis. 

B^ Liquor Arsenicalis min.lto2 

Syrup. Aurantii . . min.20 

Aquae destillat. . . fl.oz.^ 

l\ilisce. — To be giyen twice a 

day, immediately after a meal. 

For a child from 4 to 7 years of 

age. 

182. Pnlyis GinclionsB eum 
Soda. 

Bt Pulyeris Cinchonae flayae, 
Sodse Bicarbonatis, 

partes aequales 
Misce. — Dose, gr.6 to gr.lO. 

188. Fulv. Ferri Carbonat. 
Saccharat. 

Dose, gr. 3 to gr. 6, once or 
twice a day. 
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1S4. TvMm Ipeeaa. Comp. emiL 
PotMi. Hitrat 

& PalTb Ipecac oomp. . gt.l 
Potaaw Nitratis . . gr.2 
Ifiaoe. 

185. Pnlvia Hydrarg. enm 
Crota cum Saeeharo. 

SI PqItIs Hydrarg. cum 

CretA ..... gr.l 
Falvis Saochari albi . gr.2 



186. Pvlvis AlterativoB. 

R Hydrarg. cum CreiA gr.l 

Sodffi Bicarbonatis . . gr.2 

Pulris Rhei . . . . gr.3 

Misce. — Dose, gr. 6 to gr. 12. 

187. Pulv. Hydrarg. cum 
Greta cum Rheo. 

R Hydrargyri cum Cret4 gr.l 

Pulv. Rhei .... gr.2 

Misce.— Dose, gr. 3 to gr. 8. 

188. Pnlvis Scammonii cum 
Jalapa. 

R PuIy. Scammonii . .gr.l 

Pulv. Jalapss .... gr.8 

Misce. — Dose, gr. 3 to gr. 8. 



189. Pulyis Calomel emn 
Rbeo. 

R Pulv. Rhei .... gr.4 
Hydrargyri Sabchloridi 
Pair. Cretse Aromatic» 

Sa gr.l 
Misce.— Dose, gr. 3 to gr. 8, 

140. Pulvis Calomel onm 

Jalapa. 

R Pnlv. Jalapse . . . gr.i 
Hydrargyri Subchloridi 
Zingiberis . . . aa gr.l 
Misce. — Dose, gr. 3 to gr. 6. 

141. Pulvis Calomel onm 

Scammonio. 

R Pulv. Scammonii . . gr.4 
Hydrargyri Subchloridi 
Sacchari purificati . aa gr.l 
Misce.— Dose, gr. 3 to gr. 6. 

142. Pulvis Calomel et 8cam- 
mon. cum Jalapa. 

R Hydrargyri Subchloridi gr.l 

Scammonii .... gr.2 

Pulv. Jalapss . . . g^ 4 

Misce.— Dose, gr. 3 to gr. 7. 
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A BRASIONS of comea, 70 
•*^ Abscess of comea, 31 
„ eyelid, 321 

„ orbit, 381 

Abscission of the eye, 58, 59 
Accommodation, diseases of, 222 
Acute inflammatory glancoma^ 113 
Alternating strabismus, 243 
Amaurosis, 204 

„ causes of, 208 

,, from disease of cerebrum, 208 

„ „ cerebellum, 209 

,, ,, spinal cord, 209 

„ loss of blood, 210 

,, reflex irritation, 210 

,, uterine derangements, 209 

,, monocular, 211 

,, signification of, 204 
Amblyopia, 211 

,, signification of, 211 
Anatomy of fourth nerve, 264 

,, frontal sinus, 360 

,, sixth nerve, 264 

„ third nerve, 261 

Anchyloblepharon, 323 
Aneurism of orbit, 841 

„ by anastomosis of orbit, 844 

,, difiiise or consecutive, 342 

,, true and false, 341 

,, treatment of, 344 
Anomalies of refraction, 222 
Anterior chamber, dislocation of lens int0| 159 

,, ,, hiemorrhage into, 97 

,, staphyloma of the sclerotic, 61 
Arlt, Dr., operation for entropion, 301 
Artificial pupil, 94 



384 INDEX. 

Artificial papU, with a broad needle and Tyn^U'a hook, 94 
„ by iridodeBia, 95 

„ indflion of izia, 96 

„ excirion of ixii^ 97 

„ eyes, 279 
Aikhenopia, "M 

„ from bypermetropia, 241 
„ „ insufl^iency of the internal recti, 241 

Astigmatism, 234 

„ oomponnd, 236, 240 

„ irregalar, 235 

„ mixed, 236, 240 

„ regular, 235, 236 

„ simple, 236 

„ to ascertain the presence of, 236 

„ ,, Snellen's method, 237 

„ ,, Gonper's method, with ophthalmosoope, 23S 

„ treatment of, 236-240 

Atrophy of optic nerve, 202 

„ from tobacco, 204 
Atrophic cup of optic nerve, 203 

l^LACK cataracts, 133 

■^ Bleunorrhoea, 281 

Blepharospasm, 312 

Bone on the choroid, 187 

Bowman, Mr., operation for artificial pupil, 97 

„ „ conical cornea, 52 

,, „ capsulo-lenticular cataract, 150 

„ „ ectropion, 307 

„ spoon for traction operation, 138 

Broad needle, 129 

Boms and scalds of eye, 272 i 

I 
I 

pALABAR bean, 91 

^ Calcareous film of cornea, 47 

Canaliculus, to slit up the, 287 

Canular forceps, 158 

Capsular cataract, 124. 150 

,, opacities, 155 

,, „ varieties of^ 155 

„ „ treatment of, 156 

Capsule, opaque, needle operation for, 156 

„ „ operation with two needles for, 157 

,, „ canular forceps for, 158 
Capsulo-lenticular cataract, 125, 150 
Caries of orbit, 340 
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Cataract, 124 

,, causes of, 125 

, , black, 133 

„ capsular, 124, 150 

,, capsnlo-lenticular, 325, 150 

M congenital or infantile, 125 

»» >» )» operationa for, 126, 133 

,, cortical, 126 

,, diabetic, 125, 151 

„ fluid, 151 

„ hard, 125, 133 

,, „ treatment of, 133 

,, „ operations for, 134-145 

,, „ casualties after an operation for, 146 

«, ,« treatment after extraction o£ 145 

„ lamellar, 126 

,, nuclear, 133 

,, pyramidal, 150 

„ secondary, 154 

„ senile, 125, 133 

„ soft, 125 

,, striated, 133 

,, traumatic, 125, 152 

„ treatment by flap extraction, 184 

»» >> Qraefe's modified linear extraction, 139 

>» „ Jacobson's extraction, 144 

)» » linear extraction, Gibson's, 127 

>> )9 liebreich's operation, 142 

» >i Macnamara's operation, 144 

»i „ Mooren's extraction, 143 

it If Fagenstecher's extraction, 144 

tt ft Taylor's operation, 142 

,) ,, solution, 127 

if „ suction, 130 

tf ft traction operation, 137 

Catarrhal ophthalmia^ 1 
Chalazion, 316 

Chloride of zinc, use of, in remoyal of orbital tumours, 355 356 
Choroid, deposits of bone on, 187 ' 

diseases of, 182 
haemorrhage from, 190 
injuries of, 190 
melanotic cancer of, 196 
sarcoma o^ 195 

„ originating in lost eyes, 97 
,, melanotic o^ 196 
tubercles in, 190 
tumours o^ 195 
Choroiditis disseminated, 182 

c c 
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Choroiditis snppuratiye, 185 
Choroido-iritifl, 108 
Chromo-pseudopaiB, 213 
Chronic glaucoma, 116 

„ interstitial comeitis, 26 

,, ophthalmia, 3 
Cilia forceps, 297 
Ciliary mnscle, paralysis of, 253 
„ „ spasm of, 255 
,, staphyloma, 61 
Coccius's ophthalmoscope, 218 
Coloar-blindness, 213 
Coloboma of iris, 119 
Concomitant strabismus, 244 
Congenital cataract, 125 
Conical cornea, 48 

„ „ operations for, 51-54 

Conjunctiya, diseases of, 1 
Conjunctivitis, acute, 1 
Conjunctiya, foreign bodies on, 67 
,, cysts of, 23 

,, dislocation of lens beneath, 162 
„ ecchymosis of, 23 
„ injuries of, 23 
„ laceratio: s of, 23 
,, warts of, 23 
Consecutiye or secondary glaucoma, 117 
Convergent strabismus, 246 
Coredialysis, 98 
Cornea, diseases of, 24 

,, abrasions of, 70 

„ calcareous film of, 47 

,, conical, 48 

,, fistula of, 43 

„ nebula of, 44 

,, leucoma of, 45 

,, opacity of, from lead, 46 

„ staphyloma of, 55 

,, ,, partial, 55 

„ „ complete, 56 

„ ulcers o( 36 

„ ,, chronic vascular, 41 

„ ,, superficial, 37 

,, ,, „ nebulous, 87 

„ ,, „ transparent, 88 

„ „ deep, 38 

„ „ creseentic or chiseQed, 40 

97 M sloughing, 89 

„ ii^uries of, 67 
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Cornea, abscess of, 81 

,, foreign bodies on, 67 
,, paracentesis of, 32 
, , penetrating wounds of, 71 
,, tatooing the, 46 
Oomeitis, 24 

„ chronic interstitial, 26 
,, diflfuse suppurative, 30 
,, general treatment of, 27 
,, marginal, 32 
,, strumous, 27 
Comeo-iritis, 36 
Cortical cataract, 126 
Couper, Mr., on astigmatism, 238 
Critchett's canaliculus director, 287 
,, operation for staphyloma, 59 
i> ij iridodesis, 95 

» y> divergent strabismus, 253 

9, spoon for traction operation, 138 
Crossed diplopia, 256 
Cup, atrophic, 202 
,, glaucomatous, 114 
,, physiological, 114 
Curette, 130 
Cyclitis, 63 
Cysticercus on iris, 87 
Cystoid cicatrix, 149 
Cystotome, Graefe's, 135 
Cysts of conjunctiva, 23 
,, iris, 86 

„ lachrymal gland, 290 
,, retina, 181 
„ eyelid, 316 
„ sebaceous, 318 

■nACRO-ADENITIS, 290 
^ Dacryo-cystitis, 284 
Dacryops, 290 
Dacryops fistulosus, 291 
Deposits of bone on choroid, 187 
Dermoid tumours of cornea, 22 

„ cysts, 318 
Detachment of retina, 177 

„ causes of, 177 

,, treatment of, 179 

Diabetic cataract, 125, 151 
Dichromic vision, 213 
Dieffenbach's operation for ectropion, 306 
Diffuse suppurative comeitis, 30 

c c 2 
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Diplopia, 255 

„ croased, 256 
„ homonymoas, 256 
DiphUieriiic ophthalmia, 11 
Direct examlDation with ophthalmoscope, 221 
Diseases of choroid, 182 

conjanctiYa, 1 

eomea and sclerotic, 24 

crystalline lens, 124 

eyelids, 294 



)} 

it 
*» 

„ frontal sinus, 360 

„ iris, 77 

>» 

»> 

»» 

>» 

» 



lachrymal apparatus, 280 
optic nerve, 198 
orbit, 330 
retina, 166 
vitreous, 119 
Dislocation of lens into anterior chamber, 159 
„ „ vitreous, 160 

,, „ beneath conjunctiva, 162 

„ „ partial, 163 

Disseminated choroiditis, 182 
Distension of frontal sinus, 360 
Distichiasis, 297 
Divergent strabismus, 246 
Dixon, Mr., on granular lids, 17 



"gCCHYMOSIS of conjunctiva, 23 

Ecchymosis of eyelids, 319 
Ectropion, 302 

„ treatment of, 303-309 
Eczema of eyelids, 296 
Embolism of central artery of retina, 180 
Entropion, 299 

,, chronic, 300 

„ spasmodic, 299 

„ treatment of, 300 
EpicanthuB, 319 
Epiphora, 280 

„ causes of, 280 

,, from obstruction by tumours, 287 
Episcleritis, 66 

Epithelial cancer of eyeHd, 315 
Excision of eye, 277 
Exophthalmic goitre, 348 
Exophthalmos, 330 

Extraction of cataract. See Cataract, Treatment of 
Exudative choroiditis, 182 
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Eye, excision of, 277 


„ ra 


pture of, through sclerotic, 74 


Eyelasb 


es, operation for the remoyal of, 297 


Eyelids 


, diseases of, 294 


»> 


abscess of, 321 


»t 


blepharospasm, 312 


»» 


distichiasis, 297 


»» 


ecchymosis of, 319 


»» 


ectropion, 802 


>» 


„ operations for relief of, 303-309 


»> 


eczema of, 296 


»» 


entropion, 299 


>> 


„ operations for relief of, 300 


>» 


epicanthas, 319 


»» 


epithelial cancer of, 315 


>» 


hordeolum, 295 


j» 


nictitation, 313 


>» 


paralysis of orbicularis, 311 


»> 


ptosis, 309 


»» 


rodent cancer of, 314 


>» 


syphilitic ulcers of, 314 


>« 


tinea tand, 294 


j» 


trichiasis, 296 


>» 


tumours of, 316 


>f 


,, nsevus of, 317 


i» 


, , tarsal cysts of, 316 


>» 


wounds of, 321 


>» 


xanthelasma palpebrarum, 818 



TpIELD of vision, to ascertain the perfection of, 215 
^ ,, to map out the, 216 

Fine needle, 128 
Fistula of cornea, 43 

. ,, lachrymal gland, 291 
,, lachrymal sac, 286 
Flap extraction of cataract, 134 

„ „ accidents during, 136 

„ „ remarks on, 137 

Fluid cataract, 151 
Fluidity of vitreous, 122 
Focal illumination of eye, 221 
Forceps, canular, 158 
„ cilia, 297 
„ iris, 93 
Foreign bodies on conjunctiva, 67 
„ cornea, 67 

„ in orbit, 334 

„ vitreous, 123 
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Foreign bodies within the eye, 268 
Formulaiy, 869 
Fourth nenre, paralysis of, 264 
, , anatomy of, 264 

Fractures of orbit, 833 
Frontal sinuses, anatomy of, 360 
Frontal sinus, distension of, 860 

,, causes of, 861 

,, symptoms of, 864 

,, treatment of, 365 

nLAUCOMA, 112 

,, premonitory symptoms of, 11 3 

„ acute inflammatory, 118 

,, chronic or simple, 116 

,, consecutiYe or secondary, 117 

Glaucomatous cup, characteristics of, 114 
Glioma of the retina, 193 
„ treatment of, 194 
Globe, to ascertain tension of, 118 
,, involuntary oscillations of, 267 
,, protrusion of, 330 
Goitre, exophthalmic, 348 
Gonorrhoeal ophthalmia, 8 
Gouty iritis, 82 

Graefe's operation for staphyloma of cornea, 61 
,, „ strabismus, 249 

,, hooks for traction operation, 140 
' ,, knife for cataract, 139 
,, modified linear extraction operation, 189 
Granular lids, 13 
Granulations, 13 

,, true, 13 

,, vesicular, 14 

Graves's disease, 348 
Gunpowder, injuries from, 276 

tJARD cataract, 125, 138 

^^ Haemorrhage into anterior chamber, 97 

,, between choroid and retina, 190 

,, „ ,, sclerotic, 191 

,, into the vitreous, 124, 192 

Hemeralopia, 212 

Herpes zoster frontalis, 328 

Homonymous diplopia, 256 

Hook, Tyrrell's, 95 

Hordeolum, 295 

^orn spatula for excision of eyelashes, 299 
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Hyalitis, 119 

9, simple, 119 

,, sapporative, 120 

Hydrophthalmia, 54 

Hypersemia of retina, 166 

Hypermetropia, 229 

absolute, 230 



»> 
»» 
>» 
»i 

» 



Hypopion, 31 



acquired, 280 

facultative, 231 

latent, 230 

manifest, 280 

ophthalmoscopic appearances in, 232 

original, 230 
,, peculiarities of eye in, 232 

results of, 233 

relative, 231 
,, to ascertain the degree of, 231 

treatment of, 231 






»» 






JNDIREOT examination with ophthalmoscope, 221 
Inflammation of choroid, 182 

ciliary body, 63 
cornea, 24 
iris, 77 

lachrymal gland, 290 
„ sac, acute, 284 

,, chronic, 281 

optic nerve, 198 
retina, 167 
vitreous, 119 
Injuries of eyelids, 319 

,, eye from bums and scalds, 272 
„ ,, gunpowder, 275 

„ „ lime, 270 

„ ,, mortar and plaster, 270 

,, „ percussion caps, 275 

„ „ small shot, 276 

,, ,, strong sulphuric and nitric acids, 273 

„ „ vinegar or weak acids, 274 

„ choroid, 190 
„ coi^unctiva, 23 
„ cornea and sclerotic, 67 
„ iris, 97 
„ lens, 152, 159 
Inoculation for cure of granular lids, 18 
Interstitial corneitis, 26 
Intraocular tumours, 193 
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loToluDtary oseillaiionB of globe, 267 
Iridectomy, operation o^ 92 

„ knife, 98 
Irido-choroiditis, 101, 102 
Iridodonesis, 119 
Iris forceps, 93 
„ diseases of, 77 
„ coloboma of, 119 
,, c^sticerciis ob, 87 
,, cysts of, 86 

,, functional derangements of, 88 
,, injuries to, 97 
,, melanotic sarcoma of, 88 
. ,, operations on, 92 
„ prolapse of, 100 
„ tremulous, 119 
Iritis, 77 
,, general symptoms of, 78 
„ gouty, 82 
,, primary, 77 
„ rheumatic, 81 
„ secondary, 77 
„ serous, 84 

suppurative, 84 
syphilitic, 80 
traumatic, 85 



»» 



TACOBSON'S operation for cataract, 144 



]7"ERA.TITIS, 24 

"" Kerato-globus> 64 

Eeratome, 93 

Keratonyxis, 127 

Knife, cataract, for flap extraction, 135 
„ Graefe's, for cataract, 139. 
secondary, for cataract, 135 
Stilling's, for lachrymal stricture, 283 
Wecker's, for slitting up canaliculus, 287 



if 



T ACERATIONS of conjunctiva, 23 
•^ Lachrymal apparatus, diseases of, 280 
gland, diseases of, 289 

chronic enlargement of, 292 
cysts of, 290 
hypertrophy of, 292 



if »» 
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sac 
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Lachrymal gland, inflammatioD of, 290 

fistula of, 291 
remoTal of, 288 
sarcoma of, 292 
sac, acute inflammation of, 284 
chronic inflammation of, 281 
fistula of, 286 
stricture of, 282 

„ sailing's knife for, 283 

„ Weber's conical' sound for, 282 

obliteration of, 288 
Lagophtbalmos, 311 
Lamellar cataract, 126 
Lateral illumination of eye, 221 
Lens, erystalline, diseases of, 124 
„ dislocation of, into anterior chamber, 159 
„ „ into vitreous, 160 

„ „ beneath conjunctiya, 162 

,, partial dislocations of, 163 
Leuooma of cranea, 45 
Levator palpebne, paralysis of, 309 
Liebreich's operation for strabismus, 250 
„ ,, staphyloma, 60 

„ „ cataract, 142 

„ ophthalmoBCope^ 217 
lime, injuries from, 270 
Linear extracti<xi of cataract, 127 
Lippitttdo, 294 
Lodgment of foreign bodies in the eye, 268 



lif ACNAMABA'S operation for cataract, 144 

"^ -"- Marginal com^tis^ 32 

Meibomian cysts, 316 

Melanotic sarcoma of irie^ 88 

Modified linear extraction, 139 

Mooren's operation for cataract, 143 

Moorfield's operation for strabismus., 249 

Mortar, injuries from, 270 

Mnoocele, 281 

jilnsca Tolitantes, 120 

Mydriasis, 88 

Myopia, 224 

„ complications of, 229 

„ general directions for, 229 

„ „ rules for selection of glasses in, 227 

„ ophthalmoscopic appearances in, 225 

„ treatment of, 226 

„ Myosis, 90 
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MiaVCS of eyelid, 317 

„ venoas of orbit, 345 
Necrosis of orbit, 340 
Nebula of cornea, 44 
Needle, broad, 129 

„ fine, 128 

,, operation for capsnUur opacities, 156-159 
Neuru-retinitis, 198, 200 
Nictitation, 313 
Night-blindness, 212 
ffnclear cataract, 133 
Nystagmus, 267 



QBLITEBATION of lachrymal sac, 283 
^-^ Oldham's ophthalmoaeope, 217 
Onyx, 31 

Opacity of cornea from lead, 46 
Opacitiee of capsule of lens, 155 

„ Titreous, 120, 121 
Opaque optic nerve fibres, 204 
Operations. See separate headings 
Ophthalmia, catarrhal, 1 
,, chronic^ 3 

,, diphtheritic, 11 

,, purulent, 7 

,, gonorrhoeal, 8 

,, granular, 13 

„ neonatorum, 5 

phlyctenular, 33 
purulent, of newly-born infants, 5 

„ contagious, 7 
pustular, 4 
scrofuluus, 33 
sympathetic, 106 
„ tarsi, 294 

Ophthalmitis, 185 
Ophthalmoscope, the, 216 

„ binocular, 219 

Coccius's, 218 
,,' direct examination with, 221 

„ fixed, of Carter's, 219 

,, heterocentric, 216 

,, homocentric, 216 

, , • how to work with the, *21 9 
„ indirect examination with, 221 

Liebreich's portable. 217 
„ 01dham> 

Weiss's 



it 



>» 
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Ophthalmoscope, Zehender's, 218 
Optic nerve, diseases of, 198 
,, atrophy, 202 

„ fibres opaque, 204 

Optic neuritis descending, 198 
„ ascending, 200 

Orbicularis, paralysis o^ 311 
Orbit, abscess of, 331 

,, acute inflammatory exudation into, 358 
,, aneurisms of, 341 , 

,, caries of, 340 

foreign bodies in, 334 
fractures of the bones of, 333 
nffiYus, venous of, 345 
,, necrosis of, 340 
,, penetrating wounds of, 337 
,, periostitis of, 338 
,, tumours of, 351 

,, „ 1. Those which originate within orbit, 352 

,, ,, 2. Those which commence within eye, 354 

,, ,, 3. Those which originate beyond eye or orbit, 354 

Orbit, tumours of, bony and cartilaginous, 352 
,, cysts of, 352 

fibrous tumours of, 352 
recurrent fibroid tumours of, 353 
Orbital tumours, treatment of, 355 
Oscillations, involuntary, of globe, 267 



pAGENSTRCHER'S operation for cataract, 144 
^ Panophthalmitis, 185 
Paracentesis of cornea, 32 
Paralysis of ciliary muscle, 253 

„ all the ocular muscles, 265 

„ fourth nerve, 264 

., sixth nerve, 264 

,, third nerve, 261 

,, portio dura of seventh nerve, 311 

,, external rectus, 264 

inferior rectus, 264 
internal rectus, 263 
superior rectus, 263 



»» 



»» 

,, superior obHque, 264 

„ levator palpebrse, 309 



„ orbicularis, 311 

Paralytic affections of muscles of eye, 259 

,, ,, ,. from intra-cranial disease, 260 

,, ,, „ intra- orbital disease, 260 

,, ,, „ from blood-poisoning, 260 
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Paralyiio affeotioiis of muscles of eye from reflex irritation, 260 

,, I, „ treatment of, 266 

,, ,, „ of the eyelids, 309 

Penetrating wounds of oomea and sclerotic, 71 

„ „ orbit, 337 

Percussion caps, injuries from, 275 
Periodic strabismus, 243 
Periostitis of orbit, 338 

,, „ acute, 339 

,, ,, ,» diffuse, 339 

,, ,, chronic, 338 

Peritomy, 19 

Physiological cup of optic nerve, 114 
Phlyctenular ophthalmia, 33 
Pinguecula, 22 
Plaster, injuries from, 270 
Posterior staphyloma of sclerotic, 185 
Presbyopia, 233 

„ treatment of, 233 

Pricker for cataract operations, 135 
Primary iritis, 77 
Prisms, action and uses of^ 256 

„ to ascertain the presence of binocular vision, 256 
,, to test the strength of the muscles of the eye, 257 
, , to wear as spectacles to correct diplopia, 258 
Prolapse of iris, 100 
Proptosis, 380 
Pterygium, 20 
Ptosis, 309 
Pupil, artificial, 94 

Purulent ophthalmia of newly-born infants, 5 
Purulent or contagious ophthalmia, 7 
Pustular ophthalmia, 4 
Pyramidal cataract, 150 



1) EFRACTION, anomalies o^ 222 
Retina, diseases of, 166 
,, cysts of, 181 
,, detachment of, 177 
,, „ causes of, 177 

„ embolism of central artery of, 180 
„ glioma of, 193 
„ hypersBmia of, 166 
,, tumours of, 193 
Betinitis, 167 

„ albuminurica, 169 
„ apoplectica, 173 
„ pigmentosa, 175 
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Retinitis, syphilitica, 171 
Betinal apoplexy, 173 
Rheumatic iritis, 81 
Rodent cancer of eyelid, 314 
Rupture of eye throogh sclerotic, 74 



QARCOMA, of choroid, 195 

„ ,f originating in lost eyes, 197 

„ lachrymal gland, 292 

Sclerotico-choroiditis, posterior, 185 
Sclerotic, diseases of, 24 

„ anterior staphyloma of, 61 
„ posterior staphyloma of, 185 
,, penetrating wounds of, 71 
,, rupture of, 74 
Scrofulous ophthalmia, 33 
Sebaceous cysts, 318 
Secondary cataract,' 154 

„ „ knife, 135 

„ glaucoma, 117 
,, iritis, 77 
Senile cataract, 125, 133 
Serous iritis, 84 
Seton, in vascular ulcer of cornea, 42 

„ staphyloma of cornea, 61 
Short sight. See Myopia 
SicheFs knife, 135 
Silvei' style, 283 
Simple glaucoma, 116 
Sixth nerre, paralysis of, 264 
„ anatomy of, 264 

Small shot, injuries from, 276 
Snellen, on astigmatism, 237 
„ eyelid forceps, 298 
Snow-blindness, 213 
Soft cataract, 125 

„ operations for, 126-133 

„ solution operation for, 127 

,, suction operation for, 130 

Sparkling synchysis, 122 
Spasm of ciliary muscle, 255 
Speculum, spring-stop, 94 

Spoons for traction operation for cataract, 138, 141 
Spud for removal of foreign bodies, 69 
Squint. See Strabismus 
Staphyloma, anterior, of sclerotio, 61 
,, posterior, of sclerotic, 185 

',, ciliary 61 
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Staphyloma of cornea, 55 

I, ,t operations for, 57 61 

Stllling's knife, 283 
Strabismus, 242 

,, alternating or binocular, 243 

,, causes of, 244 

,, concomitant, 244 

„ convergent or internal, 246 

„ Gritchett's operation for <liyergent, 253 

,, divergent or external, 246 

„ ,) following division of internal recti, 251 

„ yi » paralysis of opponent muscle, 252 

„ Graefe*8 operation for, 249 

,, hooks used in operation for, 249, 250 

,, monocular, 243 

,, Liebreich's operation for, 250 

„ Moorfields' operation for, 249 

,, paralytic, 259 

„ periodic, 243 

„ primary deviation in, 244 

„ secondary deviation in, 244 

„ to note the extent of the, 244 

,, treatment of, 247 

Streatfeild's operation for entropion, 301 
Striated cataract, 133 
Stricture of nasal duct, 282 
Strong adds, injuries from, 273 
Strumous corneitis, 27 
Suction operation for cataract, 130 
Suppurative oorneitis, 30 
,, choroiditis, 185 

,, iritis, 84 

Symblepharon, 324 
Sympathetic irritation, 106 

,, ophthalmia, 106 
Synchysis, 122 

,, scintillans, 122 
Syndectomy, 19 
Syphilitic iritis, 80 

,, ulcers of eyelid, 314 
Syringe for soft cataract, 131 



''PATOOING the cornea, 46 

-*■ Taylor's spoon for cataract operation, 141 

Taylor's operation for cataract, 142 

Teale, Mr. T. P., operation for symblepharon, 327 
,, ,, suction operation, 131 

,, ,, suction tube for soft cataract, 132 
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Tension of globe, to aseertain, 118 

Third nerve, paralysis of, 261 
,, f, anatomy of, 261 

Tinea tarsi, 294 

Trachoma, 13 

Traction operation for cataract, 187 

Traumatic cataract^ 125, 152 
,, treatment of, 153 

Traumatic iritis, 85 

Tremulous iris, 119 

Trichiasis, 296 

Tumours of choroid, 195 

conjunctiva, 23 
cornea and scl^otic, 22 
eyelids, 316 
frontal sinus, 360 



It 

7i 

»» 

,, iris, 88 

,, orbit, 351 

„ retina, 193 



sebaceous or dermoid, near orbit, 318 
Tyrrell's hook, 95 



TjLCEBSof ejelid, 314 

it ,, epithelial, 315 

11 „ rodent, 314 

J, t, syphilitic, 314 

cornea, 36 

chronic vascular, 41 









superficial, 37 
M „ nebulous, 37 

»» ») . „ transparent, 38 

deep, 38 

n ,* „ crescentic or chiselled, 40 

»» >, „ sloughing, 39 



yiNEGAR, bjuries from, 274 

Vitreous humoar, diseases of, 119 

dislocation of lens into, 160 
fluidity of, 122 
foreign bodies in, 123 
haemorrhage into, 124, 192 
inflammation of, 119 
opacities of, 120, 121 



WARTS on conjunctiva, 23 

Weak acids, injuries from, 274 




























